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THE RUTHERFORD MEMORIAL 


ie his anniversary address to the Royal Society, 
Sir Robert Robinson referred to the launching by 
the Society of an appeal for a Rutherford Memorial 
Fund (see p. 929 of this issue of Nature). A special 
committee, consisting of Sir Henry Tizard (chairman), 
Prof. E. N. da C. Andrade, Sir James Chadwick, Sir 
Charles Darwin, Prof. A. V. Hill and Prof. M. L. E. 
Oliphant, set up by the Council of the Society, 
has been considering the most suitable memorial, and 
it is thought that it should take two forms: (1) 
Rutherford Scholarships tenable for three years, to 
be awarded to postgraduate students within the 
British Commonwealth, for research in the natural 
sciences, with a preference for experimental physics. 
A scholar will normally be required to carry out his 
research in an institution in some part of the British 
Commonwealth other than that in which he gradu- 
ated. (2) A Rutherford Memorial Lecture, to be 
delivered at intervals at selected university centres 
in the British Commonwealth overseas, at least one 
in three to be given in New Zealand. 

It is proposed also to arrange for the collection, 
arrangement and binding of copies of Rutherford’s 
correspondence, and its preservation in safe custody 
for future reference. 

An appeal for a memorial to Lord Rutherford 
requires no commendation from us; we believe, 
however, that readers of Nature. will appreciate the 
impressive but brief record of Lord Rutherford’s life 
and the significance of his work for the progress of 
science, prepared by Prof. P. I. Dee, which is printed 


below. 


THE discovery of X-rays by Réntgen in 1895 is 
often cited as the starting point of a new scientific 
era. An event of equal significance to science in that 
same year was the arrival in Cambridge from New 
Zealand of Ernest Rutherford, then aged twenty-four, 
just in time to be registered as the first research 
student at the Cavendish Laboratory under a new 
statute which allowed graduates of other universities 
to become eligible for a higher degree after two years 
work at research. Within a year, Rutherford, fol- 
lowing up work which he had done in New Zealand, 
developed a magnetic detector which made it possible 
to receive wireless signals over a distance of half a 
mile. It is fortunate, however, for science that, 
during the following two years, discoveries were made 
in other fields which deflected the interests of Ruther- 
ford from the developments of wireless communication 
to a subject of infinitely greater generality and 
importance. 

In order to form a background for the assessment 
of Rutherford’s work and also to appreciate the effect 
of these discoveries upon the mind of the young 
researcher, it is necessary to consider the state of 
science in these concluding years of the nineteenth 
century. The great developments of the atomic 
theory, stimulated by the growth of chemical indus- 
try, seemed to provide a final scientific description of 
the laws of chemistry and of the nature of matter. 
The brilliant success of the application of the New- 
tonian scheme in the kinetic theory of gases was a 
further triumph for atomism and apparently justified 
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the expectation that all the physical phenomena 
relating to matter, like those of chemistry, merely 
awaited a routine application of the same principles. 
Fundamental in this outlook was the belief that the 
material atoms were eternal and indestructible. The 
work of Joule upon the quantitative equivalence of 
heat and energy had similarly established the con- 
stancy of available energy. The wave theory of light 
extended by the work of Faraday and Maxwell had 
marked the beginning of field physics, and although 
the situation here was less clear, only few could have 
doubted that a complete unification of physical 
science would accrue from the application of the 
Newtonian concepts to atoms and to some form of 
luminiferous ether. 

Within thirty years, most of these tenets had been 
abandoned. The facts of radioactivity had not only 
established the impermanence of atoms, but also had 
been brought within one comprehensive scheme which 
showed in detail the nature of the transformations 
which such atoms undergo. Atoms, previously 
definable in terms only of mass, had been shown to 
have a complex structure in terms of which their 
properties received a comprehensive description. 
The possibility of effecting atomic transmutations 
under human control had been experimentally estab- 
lished, the vast store of energy available within the 
atomic nucleus revealed, and the foundations laid for 
its exploitation. Rutherford himself was not only 
responsible for the brilliant conception of the key 
experiments which established each of these dis- 
coveries, but was also directly responsible for their 
execution. 

A similar revolution in outlook has also occurred 
during the present century in regard to field physics, 
namely, in the development of quantum and wave 
mechanics and of the theory of relativity. The 
replacement of Newtonian mechanics by quantum 
mechanics followed directly upon the successful 
attempt by Bohr to account for the emission of light 
by atoms by applying Planck’s quantum of action to 
the Rutherford planetary atomic model. Einstein’s 
theory of relativity receives its most convincing 
experimental verification in the quantitative equiva- 
lence of matter and energy as revealed by experi- 
ments upon artificial transmutation of matter. 
Rutherford’s work, therefore, may be regarded as 
catalytic over the whdle great range of modern 
physics; but his supreme contribution lies un- 
doubtedly in his brilliant exposition of the most 
ultimate structure of matter. 

Having thus sketched the broad outlines of 
Rutherford’s contribution to modern physics, it is 
interesting to review in slightly more detail the 
dominant phases of his work, since this will make it 
possible to give a few chosen examples which illus- 
trate his great genius as an experimenter and his 
wholly exceptional scientific insight. 

Rutherford’s work falls into three main phases : 
the first at Montreal, the second at Manchester and 
the third at Cambridge. In 1898, after only three 
years research as a student at Cambridge, Rutherford 
was appointed professor of physics at Montreal at 
the early age of twenty-seven. In a letter to his 
mother he said, “I know you will be pleased to hear 
that I have got the Montreal post and so start up in 
life as a Professor with £500 a year... and an 
unlimited prospect of work”. It is easy now to 
envisage this unlimited prospect of work. During 
his previous two years at Cambridge, Rutherford had 
worked under the direction of J. J. Thomson on the 
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celebrated investigations relating to the conduction 
of electricity through gases, which later resulted jn 
Thomson’s discovery of the electron. Shortly after 
Becquerel’s discovery of the blackening of photo. 
graphic plates by salts of uranium, it was shown that 
these salts had also the property of making sases 
conductors of electricity. Rutherford had already 
investigated some of the properties of these supposed 
radiations from uranium and thorium compounds, 
The problem was one of incredible difficulty and 
complexity. A large number of distinct, and, at that 
time, unrecognized phenomena were involved in the 
experiments. Thus, two types of radiation, the «- and 
B-rays, were emitted from these substances. The rate 
of emission of the radiation from each substance 
decayed according to an exponential law. The pro. 
cess of radioactive decay gave rise to new substances 
which were also radioactive and which decayed at 
different rates; in some cases these product sub. 
stances were gases which, under the influence of 
draughts, gave rise to wildly inconsistent results. 
Futhermore, the radioactive decay of these gascous 
emanations formed radioactive deposits upon parts 
of the apparatus, giving thereby the possibility of 
further inconsistencies. One saving feature of the 
phenomena was the fact that in some cases bodies 
with different radioactive properties possessed dif. 
ferent chemical behaviour. By a series of investi- 
gations, brilliant both in conception and execution, 
Rutherford and Soddy, within three years, laid down 
the basic principles underlying these phenomena and 
put forward, with incontrovertible evidence, their 
theory of “radioactive change Radioactive 
change, therefore, must be of such a kind as to 
involve one system only . . . the changing system 
must be the chemical atom . . . in radioactive change 
the chemical atom must suffer disintegration”. 

This great work, which not only destroyed the 
concept of the permanence of atoms, but also made 
clear the laws according to which certain atoms are 
transformed spontaneously from one species to 
another, formed the dominant theme of Rutherford’s 
work during the Montreal period. By 1904, the 
general principles had been applied with great skil! 
to the successive decay products of the radium family. 
The nature of the genealogical tree for a connected 
series of radioactive decay products was put forward 
in a form which has not since required substantial 
modification. It is difficult even nowadays to imagine 
how such a complex range of phenomena could have 
been separated and systematized in so short a time. 
Rutherford was destined later to obtain results of 
even greater importance and generality, but it is 
probable that this phase of his work represents the 
most brilliant piece of imaginative experimentation 
ever performed in the history of physical science. 

After nine years at Montreal, Rutherford accepted 
the Langworthy chair of physics in the University of 
Manchester. Here, in collaboration with Geiger, then 
@ young assistant, techniques were developed for the 
detection of individual atomic particles. This was to 
have a far-reaching effect upon future work. In 
experiments using these techniques upon the scatter- 
ing of the «-particles from radioactive substances by 
very thin metallic foils, it was observed that on very 
rare occasions some of the «-particles were scattered 
through large angles. Rutherford’s grasp of the 
fundamentals of his subject, combined with his great 
imaginative insight, stimulated him to pursue this 
trivial clue which so many would have neglected. 
He found it possible to reconcile the observations 
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only with a concept of the atom as possessing a 
massive minute nucleus. The law of scattering which 
followed mathematically from this assumption was 
worked out, and, within a few months, accurate new 
experimental results were available which confirmed 
the hypothesis in minute detail. The planetary 
mode! of the atom was in this way first established. 
The subsequent application of quantum mechanical 
principles by Bohr to the Rutherford atom model 
gave & comprehensive description of the optical 
spectra of the elements. Moseley’s brilliant investi- 
gations on the X-ray spectra of the elements gave 
rise to the concept of atomic number and system- 
atized the applicability of Rutherford’s atom model 
to the whole range of natural elements. 

Lagrange once said that Newton was not only the 
greatest genius who ever lived, but also the most 
fortunate, “for there is but one universe, and it can 
happen to but one man in the world’s history, to be 
the interpreter of its laws’. Rutherford’s achieve- 
ment in revealing the character of the infinitely small 
atomic world, and the far-reaching consequences of 
this and his other work upon all fields of physical 
science, must surely give him place with Newton as 
the greatest physicists of all time. 

Despite serious interruption of his scientific work 
by the First World War, Rutherford had, by 1919, 
published the results of yet another epoch-making 
discovery. Following upon his discovery of the 
atomic nucleus, Rutherford made experiments to 
probe the nature of this minute nucleus by bom- 
barding matter with the a-rays from radioactive 
substances. In such experiments he showed con- 
clusively that when nitrogen was bombarded with 
x-rays there occurred a rare but definite emission of 
fast hydrogen nuclei. This was the first occasion 
upon which controlled transmutation of matter was 
successfully accomplished. Shortly after this dis- 
covery, Rutherford succeeded Sir J. J..Thomson as 
Cavendish professor of experimental physics at 
Cambridge, and it was in the Cavendish Laboratory 
that the main part of this third great phase of his 
work was carried out. In collaboration with Chad- 
wick, the earlier experiments were repeated and 
extended to many other elements. Convincing proof 
was given that atomic transmutation could, in fact, 
be effected by these means. During the subsequent 
lecade a multitude of other experiments, which, by 
normal standards, would rank as highly important, 
were carried out by Rutherford and his collaborators. 

The final climax of this work came, however, in 
the year 1932, following a period of intense progress 
in techniques. In that year, Chadwick, working at 
the Cavendish Laboratory, discovered the neutron, 
and Cockcroft and Walton succeeded in disintegrating 
the lithium atom by artificially accelerated protons. 
These two great achievements carried out in Ruther- 
ford’s laboratory owed much to his direction and 
encouragement. In his Bakerian Lecture before the 
Royal Society in 1920 Rutherford had postulated the 
existence of a neutron and successfully given an 
uncannily correct prediction of its properties. In 
this same Lecture he concluded, “The existence of 
such atoms [neutrons] seems almost necessary to 
explain the building up of the nuclei of heavy atoms’’. 
Thus, with typical insight, he foreshadowed the 
present nuclear model in which neutrons and protons 

constitute the elementary structural units. The 
experiment which effected the entirely artificial dis- 
integration of lithium by Cockcroft and Walton was 
carried out at Rutherford’s direct instigation. The 
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dream of the alchemists had at last been realized, 
and although, of course, there were many co-workers 
in the final stages of this work, it is clear that 
Rutherford was the outstanding genius responsible 
for the basic conceptions and also for personally 
conducting by far the greater part of the experimental 
work. 

Rutherford died in 1937, and therefore did not live 
to see the great technological developments which 
have extended this work to macroscopic quantities 
of matter and made possible the utilization of the vast 
store of nuclear energy for the benefit of man. If, 
as we all hope, these possibilities are not frustrated 
by political error, Rutherford’s part in bringing the 
forces of Nature to the useful service of man will 
surely rank supreme. 

During Rutherford’s lifetime the problem of 
atomic structure was completely solved, and the 
outstanding problem in regard to the constitution of 
matter now lies in the study of the structure of the 
nucleus revealed by his experiments. Despite the 
great amount of work which has been done, this 
latter problem so far seems to lack entirely the 
elegant simplicity which the genius of Rutherford 
made sufficient for the description of the atom. This 
may, of course, be a fundamental consequence; but 
those who knew Rutherford well have added cause 
to regret the absence of his leadership in these 
momentous years. 

At a recent conference on nuclear physics, held at 
Oxford, Niels Bohr, in the concluding address, said : 
“This gathering would not be complete without 
remembering the one who was so loved and respected 
by each one of us who knew him; the one who not 
only discovered the nucleus of the atom, but who 
revealed the transformations which it can undergo, 
and finally guided the researches which made it 
possible to effect these transformations under con- 
trolled conditions. Out of his work has grown the 
whole of this great subject of nuclear physics with 
its far-reaching potentialities." To a gathering of 
physicists drawn from all parts of the world, Bohr 
did not find it necessary even to mention the name 
of this one man. P. I. DEE 








HUSSERLIANA 


Cartesianische Meditationen und Pariser Vortrage 
Von Edwuund Husserl. Herausgegeben und ein- 
geleitet von Prof. Dr. S. Strasser. (Husserliana, 
Band 1.) Pp. xxxi-+ 244. 10 guilders. 


Die Idee der Phanomenologie 
Fiinf Voriesungen. Von Edmund Husserl. Heraus- 
gegeben und eingeleitet von Walter Biemel. (Husserl- 
iana, Band 2.) Pp. xi+94. 3.90 guilders. 

(The Hague: Martinus Nijhoff, 1950.) 


O attempt a review of the work of an out- 

standing figure of a marked philosophical period 
is a responsible task at any time. If his thought is 
difficult, and in part even obscure, the emphasis 
should perhaps be upon elucidation and, to a limited 
extent, upon re-statement. For such a one as Edmund 
Husserl, however, little of this traditional simpli- 
fication is feasible: he was a sublime artist in the 
realm of pure thought. Nobody could expect him to 
be other than completely individualistic and what is 
occasionally—and not unaffectionately—called ‘im- 
possible’. 
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But what matters now, some twelve years after 
his death, is to realize that he left some forty thousand 
pages of manuscript unedited, and in a shorthand of 
his own. The whole learned world can do little more 
than stand amazed at the faith, hope and charity of 
the University of Louvain, and associated academic 
bodies, in establishing a special foundation (Husser!- 
Archiv) to deal with these unique papers, and now 
to issue them, after long years of toil, for the benefit 
of students and scholars of phenomenology. When 
the perils of some five years of enemy occupation are 
added to the story, the magnitude of this labour of 
love can in some measure be assessed. On a brief 
visit to Louvain in 1948, I was enabled to see the 
work in progress, and to hear about it at first hand. 
No privilege could have been greater. 

Of the two stately volumes now published, the 
first, edited by Prof. 8S. Strasser, of Nijmegen, con- 
tains essentially the four lectures which Husser! gave 
at the Sorbonne in February 1929. This set may be 
considered as the precursor of his more widely known 
“Cartesian Meditations”. A survey of the course, by 
the master’s own hand, follows. Prof. R. Ingarden, 
of Cracow, was in touch with Husserl concerning 
these lectures, and a selection of his notes is added. 
The “Meditations’’ derive their importance from the 
fact that they contain the basic Systematik for a 
transcendental phenomenology, and a first pointer 
to the place of metaphysics in the new science. To 
the author, they were vital or, as he says, “the chief 
work of my life”. Husser] is here largely concerned 
with the influence of empathy, or the way in which 
the experience of other minds may impinge upon our 
own. For him, there is no alternative path to the 
constitutive phenornenology which he seeks in all its 
fullness. It is significant that, in this connexion, the 
loss of the world must be faced. This happens by 
reason of the necessity for “reduction” (to be ex- 
plained later), though afterwards it may be possible 
to recapture it in an all-pervading self-conscious- 
ness. 

In passages of this kind, it is clear to what depths 
of insight Husserl had penetrated. ‘That which thou 
sowest is not quickened except it die”, applied 
originally to all human endeavour, means for him 
the ‘‘tabernacling of truth’’ in the self. It is but an 
example (there are several others), patent or latent, 
in the author’s writings as a whole, of the way in 
which phenomenology increases the resolving power 
of the mind. The analogy in optics would be:that, 
beyond the limit at which useful magnification has 
been reached, further information is only obtainable 
by decreasing the critical separation, and providing 
brightness enough to stimulate photopic (and 
incidentally chromatic) vision. In an epistemological 
process somewhat akin, we are saved from the 
agnostic state of being forced to admit that objective 
truth is for ever beyond us. Perhaps it should be 
mentioned at this point that by no means all those 
who have at one time or another sat at the feet of 
Husserl accept his later transcendental idealism 
inherent in the “Cartesian Meditations”. Something 
of a revolt can even be discerned earlier in connexion 
with “Die Idee”, to be discussed later. Meanwhile, 
the whole psychological state and development of 
the philosopher’s own mind must be appreciated 
before any judgment is permissible in the case of one 
wholly possessed by the ideal of a presuppositionless 
structure. 

Volume 2, “Die Idee der Phainomenologie’’, is the 
devoted work of Dr. Walter Biemel in editing and 
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arranging the text. It comprises essentially the five 
lectures which Husser! delivered at Géttingen in the 
spring of 1907. They reveal clearly that the master 
was intent at that time upon the core of his idealism, 
six years earlier in fact than some commentators 
would allow. But to grasp the meaning of this course. 
it is necessary to understand something of what had 
previously happened, something indeed so poten: ag 
to shake the philosopher's entire being. This was no 
less than the humiliation of being rejected for thy 
professorship at Géttingen, after having received the 
recommendation of the Ministry of Education for the 
chair. That such a setback should come some six 
years after the appearance of the first edition of the 
‘Logical Investigations”’ generated in Husser!’s mind 
such cold blasts of doubt as to force him to ask him. 
self the question wherein lay his title to that of a 
philosopher. Nevertheless, out of evil came good. A 
turning-point had been reached, and the world of 
scholarship was to be enriched by a forging of a tool, 
if not entirely new, at least more accurately tempered 
for its task than any device previously fashioned. 
This was no less than Husserl’s famous énoy7, or 
rather his particular version of it. To understand it 
is to inject a pseudo-metaphysical meaning into the 
common English equivalent ‘epoch’. Originally taken 
to refer to the transit of a star, it became associated 
with the concept of suspense, or the state of affairs 
at the highest point, just before the beginning of 
decline. Perhaps the almost perfect verbal image is 
to ‘hover’ ; and this is exactly what Husser] intended 
to do in his suspension of judgment of transcendentals, 
which has also been called ‘bracketing’. As I have 
pointed out on a previous occasion, this process of 
incomplete elimination does not necessarily preclude 
the act of enmeshing again, once the need for waiving 
has become less coercive. In other words, entities so 
treated are not automatically assumed to have passed 
for ever beyond recall. Husserl uses this machinery 
in place of the universal doubt of Descartes. 
Broadly, the phenomenological éroyy is a more 
robust method of handling judgments—which are 
not for us to assess—than the roughly similar artifice 
used by the School ef Sceptics in the third and fourth 
centuries B.C. 

The problem of how objects are constituted, and 


the connexion with consciousness, is the kernel of 


these lectures. The method of phenomenological 
reduction is itself the approach to transcendental 
means of contemplation. In the end, this technique 
convinced Husserl that it was the foundation of all 


science and epistemology. Dr. Biemel makes a brief 


mention of the lecture on “thing-hood’’, a veritable 
tour de force which Husserl’s pupils failed to under- 
stand, at any rate at the time. The difficulties proved 
too great. 

Phenomenology is more than an academic study : 
for those who embrace it and follow faithfully 
wherever it leads, it offers a life to be lived, and a 
goal for which to strive. Yet the Husserl-Archiv is 
in no way committed to it in principle or in practice, 
as Dr. H. L. van Breda in his preface is at pains to 
make clear. It is solely to the abounding dis- 
interestedness of that foundation, and the dis- 
tinguished work of its publishers, that we owe this 
gift to scholarship, and maybe—in however slight a 
degree—to the healing of the nations. 

In August 1914, the late Lord Grey of Fallodon 
made his memorable remark to the effect that the 
lights of civilization all over Europe were going out. 
In very truth, they have never been rekindled much 
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beyond a fitful flicker ever since. But however that 
may be, from Louvain has now come this bright 
bear , ilhuminating, as it were, the clouds of to-day, 
and scanning them as with a searchlight. 


F. I. G. Raw ins 


EXCHANGE AND CEREMONY 
AMONG AUSTRALIAN 
ABORIGINES 


Economic Structure and the Ceremonial Exchange 
Cycle in Arnhem Land 

By Dr. Donald F. Thomson. Pp. vi+ 106+ 11 plates. 

(Melbourne and London: Macmil'an and Co., Ltd., 

1949.) 128. 6d. net. 


T has been known for a long time that the social 
| life of the Australian aborigines is not as simple 
as their primitive technology might suggest. But it 
is only gradually that even anthropologists have 
realized how complex and how important to them 
are their ceremonial exchange cycles. Articles in 
great variety, such as spears, boomerangs and shields, 
red ochre and other pigments, pear|-shell ornaments, 
pounding and grinding stones, beeswax, even nar- 
eotics from species of Duboisia and Nicotiana, are 
passed from hand to hand and travel immense 
distances, sometimes hundreds of miles from the 
place where they were produced. This exchange 
fulfils very important economic functions. But it 
has wider interest, too. 
barter; it is one of gift and counter-gift, with 
elaborate ceremonial. Repayment is often not 
immediate, but delayed, in a credit system which 
has ritual as well as economic sanctions. There is 
obligation not merely to repay, but also to give, to 
maintain the social ties and to keep up the status of 
the giver. The exchange is not random, with anyone 
who is willing, but takes place as a rule between 
regular partners in different groups, who may keep 
this relationship for life. Such long-period linkage is 
helped by the fact that kinship provides a common 
basis for partnership. The exchange therefore 
expresses and reinforces kinship ties and is part of 
a general social fabric. 

Dr. D. F. Thomson has made here a valuable 
contribution to this whole study. He knows Arnhem 
Land very well, from several expeditions, and has 
given an authoritative account of the way in which 
the aborigines there use their resources with care and 
skill, and augment them by ceremonial exchange of 
an intricate kind. In some craft usages, such as a 
specialized type of fish trapping, the people follow 
patterns believed to have been laid down by the 
totemic ancestors of a group, and restrict the dis- 
tribution of the process or the article from a pious 
belief in the importance of group solidarity. Yet 
many other kinds of goods are in constant circulation, 
such as flint spear-beads, human-hair belts, opossum- 
fur aprons, fighting clubs, and calico and various 
kinds of iron goods. Many of these types of specialized 
artefacts must have been used for centuries in a 
traditional exchange system. But it is part of Dr. 
Thomson’s thesis that a new impetus was given to 
the exchange cycle by contact of the Arnhem Land 
aborigines with visitors from Macassar and neigh- 
bouring Indonesian areas, who brought cloth, iron 


The process is rarely one of 





tools, tobacco, bottle glass and other foreign articles 
during a period of about two hundred years. The 
whole exchange takes place along fairly definite trede 
routes. From the point of view of any one participant, 
each type of object must be handed on in the direction 
opposite to the one from which it was acquired. Each 
person acts as a clearing house for a short time, then 
passes the goods on to his partners in the appropriate 
direction. The result is a complex system of move- 
ment and counter-movement of objects, making an 
enormous network of relationships between people. 
The canalization of the exchange flow has its own 
terminology, reference being made to direction some- 
what after the style of ‘quarters’ of the compass. 
The result is fascinating reading, with the verious 
ceremonial threads skilfully disentangled. 

Good as much of the analysis is, it omits discussion 
of important problems. No information is given 
about exchange-rates, yet this might have helped to 
elucidate the rather nebulous account of the relation 
between economic and ceremonial factors. A cance- 
maker is paid in bundles of spears, baskets and 
tomahawks, by gift, and liberally. But we are not 
given any idea of the value of these things relative 
to other objects in the system. There are no data 
about velocity of circulation—it would have been 
relevant to understanding the relative demand 
situation to know how long it takes representative 
objects of different types to travel across the region. 
To estimate the volume of exchange would not have 
been easy. But some data could doubtless have been 
given about the kinds and amounts of goods passing, 
say, between two partners in the course of a year, 


or inwards to and outwards from a camp. It is 
mentioned that one man who was a consistent 
informant of Dr. Thomson's was a very active 


participant in exchange. This suggests that there 
were others less active. Since the obligation to 
exchange is represented as being so strongly sanc- 
tioned, an analysis of the reasons for more or less 
participation would have been useful. The prestige 
gained from acting as a middleman, especially in 
handling goods of the type obtained from the 
Indonesians, is noted. But no consideration is given 
to the question of any middleman’s profit. This 
would strike any economist as a most likely incentive 
to exchange, especially since Stanner' has pointed 
out, for another region to the south-west, that there 
is a practice of ‘milking’ some objects, such as lumps 
of red ochre or beeswax, when they pass through 
one’s hands. As a final point, while it is true, as 
stated in the book, that no definitive account has 
yet been published of the economic exchange of the 
Australian aborigines, mention might have been 
made of McCarthy’s useful synopsis’. 

The book is thus not as helpful as it might have 
been on the quantitative side, and to this extent has 
its limitations for the theory of primitive exchange. 
But it gives a vivid picture, in a not too technical 
form, of the workaday life of these aborigines, and 
the way in which this is integrated with their kinship 
system and their ritual system. Good photographs 
illustrate major crafts, and two maps show the 
workings of the ceremonial exchange system. 


RAYMOND FIRTH 


' Stanner, W. E. H., “Ceremonial Economics of the Mulluk Mulluk 
and Madngella Tribes of the Daly River, North Australia. A 
Preliminary Paper’’, Oceania, 4, 156 and 458 (1933-34). 

* McCarthy, F. D., ““Trade’ in Aboriginal Australia, and ‘Trade’ 

Relationships with Torres Strait, New Guinea and Malaya’’, 

Oceania, 9, 405 (1938-39); 10, 80 and 17] (1939-40). 
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MODERN COLLOIDS 


Frontiers in Colloid Chemistry 

Edited by R. E. Burk and Oliver Grummitt. 
(Frontiers in Chemistry, Vol. 8: Published under 
the auspices of Western Reserve University.) Pp. 
x+157. (New York and London: Interscience 
Publishers, Inc., 1950.) 32s. 


HIS volume, the eighth, will be the last of this 

well-known series to appear, due to “the fact 
that it has become increasingly difficult to obtain 
outstanding speakers on the condition that it is 
necessary to write a chapter in a form suitable for 
publication”. Many will hear of this decision with 
regret, for there is no doubt about the success of the 
earlier volumes of “Frontiers in Chemistry” in their 
avowed object of assisting chemists to keep abreast 
of modern developments. Unfortunately, the present 
volume is handicapped by an unduly long time- 
interval between publication and the giving of the 
lectures. The paramount importance of rapid pub- 
lication is underlined by the footnote to Prof. H. 8. 
Taylor's article. “Since the lecture was given 
[February 23, 1945] rapid developments in the science 
of adsorption phenomena have made necessary 4 
complete revision of the material previously pre- 
sented. What is here published in book form may be 
regarded as representative of what the writer might 
have said if the lecture had been delivered in October, 
1948.”” Not all the other lecturers have attempted 
such a drastic revision, thus further emphasizing the 
lack of uniformity in presentation which is inevitable 
in any composite volume. 

The six topics covered, given by physical chemists 
too well known to need introduction, are as follows : 
“The Role of Adsorption in Colloid Science”, by 
H. 8. Taylor; “Frontiers in Chromatographic 
Adsorption Analysis”, by H. H. Strain; “Ion Ex- 
change with special reference to Synthetic Resins”’, 
by R. J. Myers; “Sedimentation”, by V. R. 
Damerell; “Colloidal Electrolytes, Wetting Agents 
and Detergents” and “‘Organisation of Crystals and 
Micelles of Soap, Solubilisation and Detergency”’, 
both by J. W. McBain. 

Prof. Taylor deals with adsorption on solids with 
special reference to the forces operative between solid 
surfaces and gases. This article is one of the best in 
the series; the subject is developed in a logical and 
interesting form, and the references give a balanced 
picture of the major contributions to the topics under 
discussion. 

The survey of chromatographic adsorption analysis 
presented by Dr. Strain covers a very wide field, with 
a consequent sacrifice of depth of treatment. A 
reader new to the subject will undoubtedly find this 
a very valuable introduction ; but with the present 
widespread use of chromatography there must be 
many who would have preferred a detailed discussion 
on & more restricted basis. 

The subject of ion exchange has developed con- 
siderably in recent years with the introduction of the 
synthetic resin-type of exchanger. Dr. Myers gives 
@ general review of recent work, the treatment 
evidently presupposing little previous knowledge of 
the field. The reviewer would disagree with the 
writer on certain points, such as the statement (p. 67, 
Chart 4) that the adsorption layer consists of ‘‘a thick 
layer on surface of solid [sedimentation volumes]”’. 

Dr. Damerell reviews recent investigations on the 
phenomena associated with sedimentation under 
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gravity or centrifugal forces. Certain parts could 
probably have been omitted with advantage ; for 
example, the account of the ultracentrifuge 0} tica| 
systems would, in the absence of any diagrams, 
mean little to someone unfamiliar with the subject 
Apart from this criticism, the field is well covered 
both in the text and from the point of view of 
references. 

The concluding two articles by Prof. McBain 
reflect the delay in publication to a striking dexree, 
Recent advances in the general realm of soaps and 
detergents have outmoded so much of their contents 
that a reader unfamiliar with the field will accuire 
many false impressions. 

Most chemists will find some sections of this book 
of interest and of value, but few will find i: of 
sufficient worth to warrant purchase for their private 
libraries. 


THE STRUCTURE OF SOCIETY 


Social Structure 

By Prof. George Peter Murdock. Pp. xix+ 387 
(New York: The Macmillan Company; London: 
Macmillan and Co., Ltd., 1949.) 33s. 6d. net. 


HE social sciences are often criticized on the 

ground that, so far as the form and content of 
social relationships goes, they are intuitional rather 
than objective in their methods, that their con 
clusions are limited in significance to the conditions 
of a given time and place, and they are fundamental!) 
lacking in generality. It is in order to give them a 
basis of hard fact that the Cross-Cultural Survey of 
the Yale Institute of Human Relations was created, 
and Prof. G. P. Murdock’s work affords a most 
interesting example of the uses to which the elaborate 
information included in the Survey concerning some 
hundred and fifty human societies can be put. 

The present work is an attempt to show how the 
various parts of a total of two hundred and fifty 
societies interlock functionally, and to demonstrate 
that certain characteristics can be made the basis of 
useful classification. Statistical methods have, for 
example, been used to unravel the mysteries of kin 
ship terminology, and the conclusion has followed that 
the permutations and combinations of the elements 
of social organization ‘‘conform to natural laws of 
their own, with an exactitude scarcely less striking 
than that which characterizes the permutations and 
combinations of atoms in chemistry or genes in 
biology”’’. This has led to the formulation of a number 
of postulates and theorems which will arouse much 
discussion among anthropologists. 

Prof. Murdock is, however, no mere classifier. 
content to leave the formulation and criticism of 
hypotheses to others. Although more attention is 
paid in his book to the analysis of the formal structure 
of the societies with which he deals, he enters the 
field of interpretation at many points. In the section 
devoted to incest taboos, for example, he examines 
the criticisms which have been made against Freud's 
treatment of the subject and builds on this a pene 
trating study of the possibility of constructing an 
adequate explanation of the function of taboos 
associated with remoter relatives. The intellectual 
tools of four separate systems of social science theory 
—psycho-analysis, sociology, psychology and cultura! 
anthropology—are thus brought into simultaneous 
use. A most attractive field for collaboration is 
opened up in this way. T. Suey 
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The Social Sciences 

A Problem Approach. By Prof. Paul A. F. Walter, 
Jr. Pp. viit+357. (New York: D. Van Nostrand 
Co., Inc.; London: Macmillan and Co., Ltd., 
1949.) 20s. net. 


NE of the chief problems which arises in teaching 

the social sciences is that they all deal with 
separate aspects of the same subject-matter, namely, 
the behaviour of man in society. What is now termed 
‘the multi-disciplined approach’ in the United States 
has brought several of these sciences into co-operative 
relationship at the higher level of postgraduate study 
and research, particularly so far as sociology, social 
psychology, psychiatry and social anthropology are 
concerned. The undergraduate student of any single 
social science, however, is still left either in the 
squalid isolation of a single and very incomplete 
science, or floundering in any attempt he and his 
teachers may make to discover the boundaries 
between his own specialism and those of others, or 
to determine the extent to which the findings of each 
throw light on the problems of all. 

Prof. P. A. F. Walter has courageously tackled the 
task of outlining the contributions which anthrop- 
logy, economics, history, political science, social 
psychology and sociology have made to the study of 
the ways in which social problems come into being 
and have assumed an ever-growing measure of 
importance in the life of the ordinary man. Using 
what he calls the “Problem Approach” as the centre 
of gravity of his work, he has been able to provide a 
stimulating discussion of the points of view of each 
of the social sciences, and it is particularly suited to 
the needs of the elementary student. 

A further merit of the book lies in the fact that it 
is intended to interest the student in principles and 
methods rather than to serve as a compendium of 
information, like so many other elementary text- 
books. The assumption is that the teacher should 
supplement it with a body of material applicable to 
problems of direct interest to his students. If this 
is done, an excellent first-year course could be given 
which would reduce substantially the intellectual 
hoydenism which is deplorably common among 
students of the social sciences. . ef 
Multiple-Beam Interferometry of Surfaces and 

Films 
By Prof. S. Tolansky. (Monographs on the Physics 
and Chemistry of Materials.) Pp. viii+188. (Oxford : 
Clarendon Press ; London: Oxford University Press, 
1948.) 18s. net. 

A* the first of a new series of monographs, sum- 

marizing the recent results of academic or 
long-range research on the physics and chemistry of 
materials, this volume describes the optical inter- 
ference techniques developed since 1942 by Prof. 8S. 
Tolansky. 

The first four chapters explain the production of 
very sharp monochromatic Fizeau fringes between 
highly reflecting silver films of low absorption, spaced 
only a few wave-lengths apart, illuminated normally by 
parallel light. These fringes, when produced between 
an optical flat and a silvered crystal surface, give 
contour lines which enable differences in surface-level 
to be measured to 5A. or better. Crossed Fizeau 
fringes, photographed by double exposure for two 
slightly different inclinations between the surfaces, 
and fringes of equal chromatic order obtained with 
white light and a spectroscope, are powerful exten- 
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sions of the basic technique. Prof. Tolansky describes 
the application of these methods to the surface 
topography of crystals, and also deals with a number 
of other interesting results such as Donaldson’s colour 
filters, the demonstration of phase-change on reflexion 
at a metal surface, and the effect of birefringence in 
mica films. 

While the book is primarily intended for the 
research physicist, it gives an excellent account of 
the general theory of thin-film interference which 
should be valuable to students. The half-tone 
reproductions of interferograms are very good. 

G. R. Noakes 


Advanced Chemical Calculations 
By Sylvanus J. Smith. Pp. viii+ 454. 
Macmillan and Co., Ltd., 1950.) 17s. net. 
Y “advanced” the author means “beyond the 
matriculation stage”. Accordingly, fifteen of the 
twenty-one chapters dea! with calculations concerning 
atomic weights, the partition law, mass action, electro- 
chemistry, volumetric analysis, problems in organic 
chemistry and such other subjects required for uni- 
versity scholarship, intermediate science and similar 
examinations. Except for a few in Chapters 5 and 7, 
all problems in this section (Chapters 1-16) are meant 
to be solved without the use of the calculus. In 
Chapter 7 the author introduces partial differentia- 
tion, and later on makes frequent use of it, especially 
in Chapters 17-21, which deal with maximum work, 
the second law of thermodynamics, the Gibbs 
Helmholtz equation, concentration cells, standard 
electric potential and Nernst’s heat theorem. The 
problems treated in these last six chapters are of the 
type set in honours degree papers. Mr. Smith begins 
each chapter with not one, but several examples, 
worked out step by step, with brief running explana- 
tions which betoken the experienced teacher. To say 
that in the whole book there are 193 of these illus- 
trative examples is to give some idea of the labour 
given to its making. Each chapter ends with an 
abundance of varied problems for solution. In 
addition, there are two long sets of miscellaneous 
numerical questions. An appendix contains a brief 
discussion of the significance of partial differentiation, 
several tables including one of logarithms, answers 
to all the numerical questions and an index. Mr. 
Smith has done a good piece of work and has pro- 
duced a book valuable alike to students and teachers. 
G. F. 


(London : 


Synthetic Methods of Organic Chemistry 

A Thesaurus. By W. Theilheimer. Vol. 2. Translated 
from the German by A. Ingberman in collaboration 
with the Author. Pp. xii+324. (New York and 
London: Interscience Publishers, Inc., 1949.) 60s. 


HE character and scope of this work, and its 

position among serial publications on organic 
synthetic methods, have been outlined in an earlier 
issue of Nature (158, 287; 1946). The German 
edition of Vol. 2 was published in 1948. In this 
English translation the author acknowledges his 
indebtedness to various American industrial firms 
which have contributed towards the cost of the work 
because of its value to the chemical industry. There 
will be no English editions of Vols. 3 and 4; but an 
English key will be appended to the index of each of 
them. The English edition of Vol. 2 contains a 
cumulative index of thirty-eight pages, covering 
Vols. 1 and 2. From Vol. 5 onwards it is proposed to 
publish an English version of each issue. J. R. 
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ROYAL SOCIETY 


ANNIVERSARY ADDRESS BY SIR 


AWARD OF MEDALS, 
Copley Medal 


HE Coptry Mepat is awarded to Sir James 
Chadwick for his pioneering researches on the 
constitution of matter. 

Sir James Chadwick was in turn the pupil, the 
collaborator, and the colleague of Rutherford, basking 
for a time in the warmth of the radiation from the 
master and then showing that he possessed fires of 
his own. It is recognized throughout the world that 
his leadership in nuclear physics has played a most 
important part in the sensational developments of 
sub-atomic science in the last few years. 

In early days he was the first to find the con- 
tinuous spectrum of beta-rays and the first to make 
an accurate measurement of the charge on the 
nucleus. 

During the First World War he contrived to 
prosecute some work under the difficult conditions of 
Ruhleben, and on returning to England joined 
Rutherford in significant developments of the latter’s 
discovery of the transmutation of nitrogen brought 
about by alpha-rays. He showed that a similar 
decomposition of the atoms of most of the lighter 
elements could be effected. These experiments led 
to his discovery of nuclear resonances. 

But the greatest achievement of Sir James, and 
one that ensures that the name of Chadwick can only 
be temporarily and partly lost in his present dignity 
as Master of Gonville and Caius College, was his 
demonstration of the existence of the neutron. 

This discovery is transcended in importance only 
by that of the electron, and it has revolutionized our 
conceptions of the structure of the atomic nucleus. 
It has also proved to be essential for the modern 
developments of the artificial transmutation of the 
elements, and all devices for the production of atomic 
energy are based on the release of neutrons in chain 
processes. 

During the Second World War, Sir James took a 
leading part in the scientific direction of nuclear 
research, while his powers of organization, gifts of 
leadership and ambassadorial tact were of the utmost 
value in promoting efficient and harmonious col- 
laboration in the international sphere. 

A brilliant experimenter and a sound, but not a 
highly speculative philosopher, Chadwick has made 
contributions to physics and chemistry which are 
fundamental over the whole range of physical science. 


Rumford Medal 


The Rumrorp MeEpat is awarded to Sir Frank 
Whittle for his inventions relating to the production 
and application of power. 

The Rumford Medal is awarded every second year 
to the author of “the most important discovery or 
useful improvement which shall be made and pub- 
lished . . . in any part of Europe . . . on Heat or 
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on Light, the preference always being given to such 
discoveries as, in the opinion of the President and 
Council of the Royal Society, tend most to promote 
the good of mankind”’. 
therefore, 


It is peculiarly appropriate, 


that the Rumford Medal can on this 








ROBERT ROBINSON, O.M., F.R.S. 


occasion be awarded to one whose inventive genius 
has shown us the way to annihilate the distances that 
separate the peoples of the world. 

Air-Commodore Whittle started his work on jet 
propulsion of aircraft some two or three years before 
the War. His ideas were entirely original and 
extremely simple in fundamental conception. He 
proposed to take all the air that was necessary for 
the propulsion of aircraft through a compressor, raise 
it to a high temperature by the combustion of fuel 
and expand it through a turbine. The expansion 
provides all the energy for the operation of the 
compressor, and the kinetic energy in the exhaust 
gases provides the propulsive effect. 

The problems of design to ensure reliability as well 
as sufficient thermal and aerodynamic efficiency were 
so formidable that many engineers thought Whittle’s 
ideas were impracticable, or at least premature, 
Whittle, however, persevered in the face of con. 
siderable difficulties, and it is now accepted on al] 
sides that he has developed a form of propulsion 
which is likely to become, with modifications, a 
standard method of propelling aircraft in the future. 

As appears to be the case with many pioneers of 
mechanical engineering, brilliance of inventive genius 
is coupled in him with great powers of drive, leader. 
ship and organization. Whittle is a worthy successor 
of Watt and Parsons. Thanks to him, the magic 
carpet is no longer a fantasy of an Arabian Nights 
Entertainment. 


Royal Medals 


A Royat MeEpDaL is awarded to Sir Edward 
Appleton for his distinguished contributions to our 
knowledge of the ionosphere. 

In 1882 Balfour Stewart predicated an electrically 
conducting layer at high altitudes in the atmosphere 
in order to explain periodic changes in the strength 
of the earth’s magnetic field. Again, in 1901, the 
establishment by Marconi of radio-communication 
between England and Newfoundland ied to specu- 
lation about the mechanism of the apparent bending 
of radio-waves round the earth’s surface. It was 
shown that this could not be accounted for by dif. 
fraction, and the suggestion independently advanced 
by Kennelly and Heaviside in 1902, that it is due to 
the influence of a conducting layer in the higher 
atmosphere, seemed most probable. This was not, 
however, generally accepted until Appleton, in 1924, 
gave an experimental demonstration of the reflexion 
of radio-waves between Bournemouth and Oxford by 
a layer estimated to be 90 km. above the ground- 
level. He also measured the angle of incidence of 
the down-coming waves. 

A few years later he found that this Kennelly 
Heaviside, or E layer, could be penetrated before 
sunrise, and a second layer at a height of 230 km. 
was discovered. This is justly called the Appleton 
layer. Further refinements have led Appleton to 
recognize a weakly ionized layer below EZ, termed VD, 
while under some conditions the Appleton layer 
resolves itself into two strata, F, and F,. 

Appleton proved that ionization in the Z-layer is 
caused by ultra-violet light from the sun, and was 
able to correlate the emission of this light with 
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sunspot activity. More recently he has made 
important discoveries relating to the emission of 
radio-waves from the sun. 

The practical importance of these discoveries in 
the rationalization of telecommunication, especially 
by means of short waves, has been very great. 
Moreover, the novel techniques which Appleton and 
his co-workers have devised as tools for their work 
proved fundamental for the development of radio- 
location and have also been applied in other fields of 
investigation. Appleton has greatly extended the 
power of man to acquire information about remote 
regions; he has demonstrated the existence of 
showers of meteorites that surpass the shooting stars, 
and has been in correspondence with the moon. It 
is remarkable how unswerving has been his course as 
a pure physicist in spite of so many seductive side- 
tracks. 
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A Royat MEDAL is awarded to Dr. Carl Frederick 
Abel Pantin for his distinguished researches in the 
comparative physiology of invertebrates. 

Pantin’s earlier work was concerned with an 
analysis of the physiological mechanism of amoeboid 
movement. These are the classic studies in that field 
and form the foundation on which present investi- 
gators, using new techniques, base their work. There 
followed @ series of admirable papers on the nature of 
excitation and inhibition in the muscles of Crustacea, 
which led to a detailed comparison between the 
physiology of muscular contraction in the arthropods 
and in the vertebrates. 

In more recent years, Pantin has turned to a 
totally different neuromuscular system, that which is 
controlled by the primitive nerve net. His studies on 
the nerve net of Colenterates can properly be 
regarded as a landmark in the history of the neuro- 
physiology of the lower animals. Prior to the 
publication of his first paper, the relationship of the 
nerve net to the organized central nervous system of 
higher animals was extremely ill-defined; it now 
forms an effective canvas for a generalized picture of 
neuromuscular evolution. 

Pantin’s analysis follows on his discovery that the 
nerve net never responds to a single excitatory shock, 
however strong, but to a series of shocks the efficacy 
of which depends on their number and on the time 
interval between them. Each excitatory shock 
elicits a single excitatory impulse in the net ; but the 
net does not conduct unless the original shock is 
followed by others at appropriately short intervals. 
No decrement occurs during conduction ; but each 
group of muscles responds to a series of shocks of 
characteristic number and time interval. Each group 
of muscles can therefore be brought into action by 
experimental means. 

These studies have also provided an understanding 
of the mechanism of muscular co-ordination in the 
normal intact animal. Different regions of the net 
conduct at different rates, some being as slow as 
10 cm. per sec., others as high as 2 or 3 metres per 
sec. The study of each of these tracks has made it 
possible to present a comprehensive and convincing 
picture of the normal behaviour of the animal. 
Pantin’s leadership in this field of work has been 
widely acclaimed for more than twenty years. 


Davy Medal 


The Davy MeEpat is awarded to Sir John Lionel 
Simonsen for his distinguished contributions to the 
chemistry of the essential oils. 
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Over a period of about forty years, Simonsen has 
busily explored the rich field of the plant hydro- 
carbons and their oxygen derivatives. In more than 
two hundred memoirs he has described the isolation 
of new members of this group, the determination of 
their molecular structures, and related synthetic 
experiments. In some cases he has discussed the 
mode of formation of these plant products in vivo. 
Thus in 1920 he discovered the first naturally occur- 
ring representative of the bicyclic hydrocarbon 
carene, namely, d-A*-carene from Pinus longifolia. 
His hypothesis that the only known ‘meta-terpene’, 
D-sylvestrene, was an artefact originating during its 
process of isolation from carene received later con- 
firmation after his discovery of A*-carene in the oil 
from Pinus sylvestris. Afterwards, in the oil from the 
grass Andropogon Jwarancusa, he found a third carene 
derivative, A‘-carene, along with the ketone, D-_ 
piperitone. This led him to the conclusion that the 
carene types of hydrocarbon are formed in Nature 
from the alcohol piperitol, which also occurs in the 
above grass oil. Apart from one further representative 
found in the oil from Zieria Smithit, no other 
derivatives of carene have ever been discovered. 

Simonsen made the first observation of the natural 
occurrence of «-thujene, which he found in the oil 
from Boswellia serrata. He was also the first to record 
the occurrence in Nature of sesquiterpene ketones (in 
the oil from Eremophilia Mitcheli), and in a brilliant 
series of experiments he was able to assign structural 
formulz to them and to prove that they furnished an 
exception to the ‘isoprene rule’, although giving rise 
to eudalene on dehydrogenation. A further such 
ketone, D-cyperone, was isolated by him later and 
found also to be a eudalene derivative. This was 
synthesized, and for the first time it was shown 
in this synthesis that an angle-methyl group could 
be completely eliminated in a dehydrogenation 
process. 

Further investigations were concerned with the 
sesquiterpenes such as longifolene, the caryophyllenes, 
curecumenes, santalols, and lanceol. Simonsen was 
the first to observe the existence in Nature of the 
8-diketones, among which are angustione and its 
derivatives. 

Simonsen’s authoritative position in this important 
field of work has been widely recognized and he is 
the author, with several collaborators, of a three- 
volume treatise on the subject. 








Darwin Medal 


The Darwin MEDAL is awarded to Prof. Felix 
Eugen Fritsch for his outstanding contributions to 
the study of the Alge. 

Fritsch’s earlier memoirs were concerned mainly 
with the investigation of algal periodicity, and his 
studies of seasonal changes in the algal floras of 
streams and ponds played an important part in 
laying the foundations of modern algal ecology. In 
the domain of algal taxonomy he has not only 
investigated the flora of British fresh waters but also 
has materially added to our knowledge of the algal 
floras of many parts of the world, among which 
special mention should be made of his memoirs on 
the freshwater Alge of Africa. He has made notable 
contributions to our knowledge of the morphology 
and evolutionary trends in the algal phylum and it 
is true to state that he has done more than any other 
to develop scientific algology in Britain. His revision 
of West's “‘British Freshwater Algx’’, published in 
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1927, was so radically extended as to constitute well 
nigh a new work and throughout bore witness to his 
own contributions. The two volumes on “The 
Structure and Reproduction of the Alge’’, which 
appeared in 1935 and 1945 respectively, are charac- 
terized by an unusual breadth of knowledge extending 
over the entire field of freshwater and marine Algz ; 
they established his reputation as a leading algologist 
of the world. The Freshwater Biological Station at 


Windermere was brought into being as the result of 


his efforts, initiated primarily because of his interest 
in algal ecology. 

His work is notable alike for its thoroughness and 
accuracy, and has provided a stimulus to research in 
this domain which has been effective in many parts 
of the world. 


Hughes Medal 


The Hueues Mepat is awarded to Prof. Max 
Born for his distinguished contributions to quantum 
mechanics. 

Born has made many important contributions to 
theoretical physics, in particular to the theory of 
relativity, the theory of the crystal lattice and to 
non-linear quantum electrodynamics. In the years 
1923-25, he was actively engaged in the study of 
quantum theory applied to atoms and molecules and 
their response to outside influences. The tool in this 
work was the use of Fourier amplitudes and the 
action and angle variables of classical mechanics, 
which, with the correspordence principle, gave 
expressions for observable quantities. The work on 
aperiodic phenomena contains the calculation of 
transition probabilities, and foreshadows the later 
work on collision processes. 

When Heisenberg in 1925 proposed a direct calculus 
for handling the quantum amplitudes, based on a 
generalization of the correspondence principle applied 
to the classical Fourier amplitudes, it was Born who 
recognized it as the mathematicians’ matrix calculus. 
In collaboration with Heisenberg and Jordan, Born 
developed the matrix mechanics into what is essen- 
tially its final form and applied it to the elucidation 
of many physical problems of importance in atomic 
and molecular physics. 

Following the recognition by Schrédinger that the 
content of wave mechanics was identical with that 
of matrix mechanics, Born analysed collision pro- 
cesses by wave-mechanics, thereby linking up with 
his previous work on aperiodic phenomena. He 
showed that the physical interpretation demanded 
that the squared modulus of the wave function 
should be considered in terms of probability and not 
as a continuous distribution of charge, as had been 
supposed by Schrédinger. This work also contains a 
method of evaluating collision cross-sections by suc- 
cessive approximations, of which the first is the now 
famous Born approximation. 

In collaboration with Oppenheimer, Born treated 
the wave mechanics of molecules, giving the formal 
justification for the separation of the motion into 
three parts, electronic, vibrational and rotational. 
He also placed the adiabatic principle of Ehrenfest 
on the footing of a deduction from quantum mech- 
anics, thereby filling a gap in quantum statistical 
mechanics. 

His work, of which only a small part has been 
mentioned, has been characterized by profound 
insight and has always been clearly related to 
problems of the real physical world. 
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A year ago I stated that it might be possible at 
this anniversary meeting to discuss the course taken 
by our negotiations with the Government on ‘he 
most important of our current activities, namely, the 
improvement of the accommodation of the scientific 
societies. This hope has been fulfilled, and it can be 
announced with confidence that very substantial 
progress has been made. All the fundamental aspicts 
have been agreed in principle and, if we are now to 
be disappointed, it can only be as the result of some 
grievous calamity. 

In his presidential address of 1943, Sir Henry Dale 
gave a full and most interesting account of the 
history of the housing of the Royal Society. He 
directed attention to the whittling down of our 
earlier prospects at Burlington House and to the fact 
that our quarters here were found to be inadequate 
so long ago as 1900. His address concluded with an 
eloquent reminder of the essential part played by 
science in our national life and in defence ; and he 
pointed out that it was the duty of scientific men to 
advance early claims for the conditions which wil] 
make it possible for them to discharge their responsi- 
bilities to the country, and on the higher plane, to 
make the most effective contributions to knowledge 
and human prosperity and happiness. 

At that time the better use of Burlington House 
was not considered impracticable, but failing that, a 
plea was advanced for the re-vitalization of a project 
of 1851, the establishment of a Science Centre in 
London. Sir Henry’s last sentence was the following : 
“T think that we have the . . . right to expect that 
the home of science, in this capital city, will have a 
dignity symbolizing its value to the nation and the 
empire, and enabling us to hold up our heads in 
the company of other countries, whose scientific 
academies, not more famous than ours, have so long 
been housed more worthily, and with a more generous 
recognition of their due place in an enlightened 
people’s scale of values’’. 

On October 13, 1944, Mr. C. R. Attlee, then Lord 
President of the Council, Sir John Anderson, Chan- 
cellor of the Exchequer, and Lord Portal, Minister of 
Works, received a very representative deputation 
from the learned societies of London. The main 
object was to bring to notice the needs and claims 
for accommodation of the societies which aim at the 
promotion of the independent advance of the funda- 
mental sciences. This was supported by references 
to the historical background and to the actual needs 
of the societies, which had quite grown out of their 
shoes. 

The members of the deputation were assured of 
the interest of the Government in their submissions, 
and a memorandum was drawn up by Sir Alfred 
Egerton. This stated that the result of the meeting 
with the Ministers was that Sir Henry Dale was asked 
to submit the needs of the scientific societies in 
quantitative form, and that the Government would 
then consider what might possibly be done about it. 
Many of the detailed suggestions that followed were 
explored by the officers of the Royal Society but 
with no satisfactory outcome apart from the accumu- 
lation of information and an increasing conviction 
that a radical solution of the problem could not be 
found at Burlington House. 

The Scientific Societies Accommodation Committee 
was set up in 1947 in order to review the alternative 
schemes that might be suggested and to arrive at as 
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close an estimate as possible of the needs of the 
societies. Representatives of the participating 
societies Were empowered to communicate directly 
with the officers and councils of their respective 
bodies while the Committee as a whole reported to 
the Council of the Royal Society. We have thus been 
in @ position to bring all the interests to a focus. 

An examination of the feasibility of adequate 
extension of facilities in Burlington House, or nearby, 
led to no satisfactory result, and this idea was 
reluctantly abandoned. Emphasis then shifted to 
the conception of a Science Centre, and this was 
accepted by the Committee and Council as offering 
by far the best solution of our problems. 

Various proposals in connexion with particular 
sites have been considered, and one of these was so 
nearly adopted that it led to a careful study of the 
lesirable content of the Science Centre. 

So far as the scientific societies are concerned, the 
lowing is the agreed present list of participants : 
Biochemical Society ; British Association ; Chemical 
Society ; Faraday Society Geological Society ; 
Linnean Society ; London Mathematical Society ; 
Physical Society Physiological Society; Royal 
Anthropological Institute ; Royal Astronomical] 
Society ; Royal Meteorological Society; Royal 
Society ; Royal Statistical Society; Society of 
Chemical Industry. In addition, it is well understood 
hat many of the smaller scientific clubs and societies 
will receive hospitality in the future under the new 
arrengements, as they do at present and have done 
in the past. In general, these very useful and enthu- 
siastic groups, such as the local entomologists and 
the microscopists, do not require offices and can hold 
their meetings at convenient times by arrangement. 

The Society of Antiquaries of London came to 
Burlington House from Somerset House at the same 
time as the Royal Society, and at our instance. It 
was therefore with very great regret that I received 
a few weeks ago a letter from the president, Sir 
James Mann, who has been a valued member of the 
Accommodation Committee, to the effect that the 
Society of Antiquaries does not wish to participate 
n the Science Centre. I should say that somewhat 
lifferent words were used, but that is their content. 
Sir James Mann adds: “I should like to express on 
behalf of this Society our very deep regret that the 
onnection between your Society and ours should be 
severed after so many years of close proximity, both 
at Somerset House and at Burlington House. There 
was a@ time when certain distinguished individuals 
filled the office of President of both Societies. In 
view of the great advances which modern science has 
made in recent years, it is very unlikely that this 
happy situation will occur again, and the divergence 
between the arts and archzology on one hand and 
the natural sciences on the other will tend to increase. 
[he Society of Antiquaries feels that it must throw 
n its lot with the Societies concerned with the 
Humanities, to which it is more closely bound. We 
hope, however, that the cordial relations which have 
always existed between us for over two hundred 
years will remain, even though we may be more 
distantly placed geographically.” 

We are not at all convinced that the gap between 
archeology and the natural sciences will tend to 
increase ; but we do most warmly reciprocate the 
brotherly sentiments of the Antiquaries. 

Each scientific society was asked, through its 
representatives, to furnish a statement of needs in 
terms of meeting rooms, library space, and offices. 
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In addition, common ancillary services were con- 
sidered such as a congress hall, certain lecture 
theatres, canteen and so forth. Allowing for reason- 
able expansion, the floor-space required was found to 
be 300,000 sq. ft. 

After these preliminaries had been agreed, we 
sought a second interview with His Majesty’s 
Ministers, and on July 7, 1948, a deputation was 
received by the Lord President of the Council, the 
Chancellor of the Exchequer and the Minister of 
Works. We were much encouraged by the sym- 
pathetic reception of our proposals, and detailed 
arrangements were made to carry the project to a 
further stage. This resulted in a series of negotiations 
with officials of the Ministry of Works and especially in 
a meeting at Lambeth Bridge House on April 28, 1949. 
However, the particular scheme which was then dis- 
cussed lay in abeyance, and was eventually abandoned. 

Reverting to the meeting of July 1948, we were at 
that time given to understand that the Government 
was prepared to acquire a site and make a contri- 
bution towards the cost of building, but that the 
building must be the societies’ own responsibility. 
We pointed out that this would mean indefinite 
postponement, except perhaps for some of the 
societies which have close associations with indus- 
try, and expressed the hope that the Government 
would later find it possible to reconsider this attitude 
and provide the site, the buildings and rent-free 
accommodation in them. 

In the early autumn of the present year we were 
told that the scheme for a Science Centre had made 
great progress. An adequate, central site had been 
selected, and the Treasury had most generously 
offered to provide the cost of building. 

In the House of Commons on November 21, in 
reply to questions put by Mr. M. Phillips Price and 
Sir Wavell Wakefield, the Lord President of the 


Council made a statement as follows : 


“TI am glad to say that since this matter was raised 
on 5th May last by my hon. Friend the Member for 
Walsall] (Mr. W. Wells), it has been possible to over- 
come the remaining obstacles for the adoption of the 
long-term proposals originated by the Royal Society 
for a British Science Centre in London. To prevent 
any misunderstanding, I must emphasize that it will 
be some years yet before my right hon. friend the 
Minister of Works can build such a centre, but a 
start will be made on it as soon as resources can be 
found, having regard to other urgent claims. Pro- 
vision will be made for accommodating within the 
area the Patent Office and its Library, which will be 
modernized and extended as a first-rate central 
reference library on science and technology. 

‘Suitable new quarters will be built for the Royal 
Society and for other leading scientific societies with 
their important special libraries, most of which are 
now severely cramped in the rooms provided for 
them by the Government not far short of a hundred 
years ago in Burlington House, or in other inadequate 
accommodation. New offices for the Department of 
Scientific and Industrial Research and other Govern- 
ment scientific organizations will also be provided. 
By this means buildings elsewhere will be released 
for other uses, and some economies in building 
requirements will be achieved. 

“The Centre will be designed to improve facilities 
and contacts between scientists and users of science, 
both nationally and internationally. Much detailed 
planning remains to be done, but it may be con- 
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venient for the many interests affected to have this 
preliminary advance statement. I hope to announce 
the selection of a site as early as possible in the New 
Year, but it will be some time yet before a final 
scheme can be developed.” 





In the House of Commons, Mr. Price, who is 
chairman of the Parliamentary and Scientific Com- 
mittee, assured the Lord President that his answer 
would give great satisfaction to scientific societies 
throughout the country and to the Parliamentary 
and Scientific Committee. 

A similar statement was made in the House of 
Lords by Viscount Addison in reply to a question 
put by the Earl of Perth. 

In the interval between the first communication 
of this development and the welcome announcement 
of the Lord President of the Council, steps were 
taken to acquaint the Scientific Accommodation 
Committee and officers and councils of the various 
societies with the details of the new project in so far 
as they were known. Concurrence was indicated in 
each case, either by a resolution of council or the 
best available equivalent. 

Here I must plead peccavi and ask for absolution 
in that I stated in 1948 that the Fellowship of the 
Royal Society would be consulted just so soon as the 
issue could be put to them in a precise form. This 
has not been feasible in view of the extremely com- 
plicated character of the negotiations which involved 
many parties. Even at the present stage, the issue 
cannot be completely defined and it was early 
apparent that no advance at all could be made on 
the basis of awaiting a clear-cut scheme. It was 
necessary to proceed by successive approximations, 
and that implied the exercise by the Council of its 
statutory authority as the executive of the Society 
at the various stages, the last of which has not yet 
been reached. 

A memorandum by the Foreign Secretary of the 
Society, who has just been elected as President, wes 
forwarded with the approval of Council to the Lord 
President of the Council. In it the importance of 
maintaining the prestige and independence of the 
Royal, Society was emphasized, and some of the 
conditions for securing this in a Science Centre were 
defined. The Lord President has indicated his full 
coneurrence with these views and I may also say that 
throughout our negotiations the vital importance of 
maintaining the traditional character and dignity of 
the Royal Society has been kept in the forefront. I 
have seen no sign whatever of any attempt, or 
desire, to undermine our independence or to make 
us subservient in the smallest degree to some material 
or political interest. On the contrary, the great 
national value of the Society as a focus of the scientific 
activity of the Commonwealth is recognized, and one 
main object of the establishment of a Science Centre 
is to provide the physical conditions in which we 
may better spread our wings and soar to even greater 
heights. 

Turning to the broad outlines of the project itself, 
the first point to notice is that the location of the 
site has not been published. The Lord President 
thinks he may be able to give this information early 
in the New Year. Nevertheless, our discussions have 
been on the basis of a particular site, and the con- 
currence of the scientific societies, including the Royal 
Society, has been given in relation to this site. 

I am disappointed that it is not possible for me to 
enlarge, as I would have wished to do, on the con- 
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tribution which the Science Centre building should 
make to the aspect of the new London. Nor can ] 
expatiate on the famous landmarks that may be 
visible from its windows. Suffice it to say that we 
believe the site, when finally selected and approved, 
will be found to be entirely satisfactory, not only in 
area, but also in position. There is no doubt that it 
will offer a great opportunity to an. imaginative 
architect, and it will be easily accessible from other 
parts of London. In the latter respect, Burlington 
House sets so high a standard that we can scarcely 
expect to maintain it in a new Science Centre of 
adequate size. 

It is probable that the scientific societies wil! be 
housed in a worthy and impressive building, such a 
one as could look Somerset House in the face, and it is 
agreed that this will have the most prominent posit ior 
on the site. The quarters for the various socicties 
will be separate, with their own entrances, very much 
in the same way as here at Burlington House 

All these questions need further elaboration, and 
the placing of ancillary services, probably including 
a club for scientific men, is dependent on the general 
design. 

We have every reason to believe that the buildings 
will be noble in conception and that the materials, 
construction and workmanship will be of the highest 
class. An eminent architect will be chosen ; it has 
been agreed that the Lord President will be consulted 
in this matter and we are also confident that our 
views will be ascertained and given due weight in 
reaching the decision. The scientific societies wil] 
retain their individual libraries, together with any 
system of classification to which they attach im. 
portance. There will, however, be a Central Scientifi 
Reference Library based on the Patent Office Library, 
with which the societies are asked to co-operate it 
every possible way. 

This and other developments on the Science Centr 
site will be housed in separate buildings, and we may 
look forward to a convenient proximity of paralle! act 
ivities which mey well grow continuously in the future. 

The project is certainly not a short-term one, and 
yet we venture to hope that long-term is too pess- 
imistic an expression. The tercentenary of th 
foundation of the Royal Society has been fixed by 
the Tercentenary Commemoration Committee to 
occur in 1960. I have looked up a4 part of th 
evidence* on which this conclusion was based and 
there can be no doubt of its correctness. 


* Extract from the Journal Book of the Royal Society, 1660-0 
“Memorandum that November 28th 1660. These persons following 
according to the usual] Customes of most of them, Mett together at 
Gresham Colledge to heare Mr. Wrens lecture, viz. The Lord Brouncker 
Mr. Boyle, Mr. Bruce, Sir Robert Moray, Sir Paul Neile, Dr. Wilkins 
Dr. Goddard, Dr. Petty, Mr. Ball, Mr. Rooke, Mr. Wren, Mr. Hill. And 
after the Lecture was ended they did according to the usual] Manner 
withdrawe for mutual] converse. Where amongst other matters that 
were discoursed of, Something was offered about a designe of founding 
a Colledge for the Promoting of Physico-Mathematicall Experimental 
Learning. 

“And because they had these frequent occasions of meeting with 
one another, it was proposed that some course might be thoucht of 
to improve this meeting to a more regular way of debating thing 
and according to the Manner in other Countries, where there were 
voluntary associations of men into academies, for the advancement 
of various parts of learning, So they might doe something answerable 
here for the promoting of Experimental] Philosophy." 

It was then agreed that the weekly meetings should be continued 
and a subscription of ten shillings down and one shilling a week was 
fixed. Later in the same year Officers were selected, that is to say 4 
President or Director, a Treasurer, and a Register. At this stage the 
President was chosen monthly but very wisely the Treasurer persisted 
for a year. 

On December 5, 1660, the following memorandum was entered 

“This day Sir Robert Moray brought in word from the Court thet 
the King had been acquainted with the designe of this meeting. An¢ 
he did well approve of it, and would be ready to give an encourag* 
ment to it.” 

On March 6, 1660. “Sir Robert Moray Chosen President”. !' 
should be recalled that the New Year started on March 25. 
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May we, then, set 1960 as a target date so that 
the tereentenary, which will be attended by many 
distin guished visitors from all parts of the world, 
may be celebrated in the new home of the Royal 
Society. Naturally, an earlier completion would be 
very welcome to us, and many of the sister societies 
would be hard hit by so long a delay. On the other 
hand, we are bound to recognize the difficulties and 
uncertainties of the times in which we live. 

The programme of development, the requests for 
early accommodation put forward by certain societies, 
the question of expenses of translation, and many 
ther important questions, have to be left for later 
jiscussions ; but I would ask now to be allowed to 
eave the atmosphere of negotiation, in which we 
ave had to look even a gift horse in the mouth. 

This enterprise is on the grand scale, and, given a 
sufficient period of peace, it is surely destined to 
weelerate the progress of science in Creat Britain and 
herefore in the world; it is an investment, the 
lividends from which will be increased health and 
prosperity through the more rapid advancement of 
ur knowledge of Nature. 

In the Lord President of the Council we are 
fortunate to find a Minister who not only wishes to 
sromote scientific teaching and research in Great 
Britain to the utmost of his power, who not only 
recognizes the vital part played by the scientific 
societies in the life of the community, but who is 
ilso a Londoner, zealous to do what is possible to 
jan the rebuilding of the greatest of all cities in a 
manner worthy of its history, but so that the future 
may outshine the past. 

On your behalf I express to Mr. Morrison our 
warmest thanks for the effective interest he has 
shown in our affairs and for the close and sym- 
pathetic attention he has given to the problem of 
the Science Centre. 

We are also deeply grateful to the Chancellor of 
the Exchequer for his great generosity in offering to 
provide funds for both the site and the buildings to 
” erected thereon. We are perhaps only partly 
wware Of the difficulties which faced Sir Stafford 
‘ripps and which had to be overcome before he was 
ible to make a gesture which has completely trans- 
rmed the situation from our point of view, and 
which we are assured must have been personally 
igreeable to him. 

Our gratitude is also due to the present Chancellor 
f the Exchequer, who has taken the responsibility 
or the decision, and in whose direction we look 
opefully for further encouragement. 

I must not end my acknowledgments without 
mentioning the great debt we owe to Mr. E. M. 
Nicholson, of the Lord President’s Office, with whom 
we have been most directly in contact in relation to 
xientific accommodation. His invaluable help has 
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i been constructive as well as critical, while we have 


strong reasons for believing that his initiative has 
been a potent factor in reaching the position I have 


9 described. 


Rutherford Memorial 


‘he Rutherford Memorial Committee, which was 


| reconstituted in 1948, has advised the Council of the 





Royal Society to issue without further delay an 
‘ppeal for financial support of its plans. This is being 
lone, and generous contributions are solicited to 
enable us to show our gratitude for the life and work 
f one of the greatest experimental scientists of all 
time. He was not a theoretician, but a discoverer, 
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and he found in unexplored regions that the actual 
facts were much more wonderful than anything ever 
imagined by man. Some of his components were 
buoyant energy, insatiable curiosity, lively and 
infectious enthusiasm, a remarkable capacity for the 
devising of suitable experiments, and inspired genius 
in the interpretation of the results. We can justly 
claim that he was the father of nuclear physics. For 
one thing, he discovered the nucleus of the atom 
and I well remember at Manchester how we all, 
physicists and chemists alike, engineers and even 
biologists, crowded his colloquia during that develop- 
ment, partly because we sensed that something quite 
unique was happening, but also because we felt the 
attraction of Rutherford’s magnetic personality. 

After demonstrating the existence of the nucleus 
through its concentrated positive charge he next, at 
Cambridge, showed that it could be disintegrated by 
bombardment with atomic projectiles and thus 
achieved the transmutation of the elements. 

Following his inspired leadership, a notable suc- 
cession of brilliant physicists, one of whom, Sir James 
Chadwick, has to-day received the highest honour 
which it is in the Society’s power to bestow, made a 
series of discoveries of the most fundamental] im- 
portance. Each and every one of them pays his 
grateful tribute to the memory of Rutherford. 

Among the various forms which it is hoped the 
memorial will take, special importance is attached to 
the creation of Rutherford Memorial Scholarships 
tenable for three years at a university or other 
approved institution in some part of the British 
Commonwealth other than that in which the holder 
graduated. The intention is thus to establish travel- 
ling scholarships. Rédcalling that Rutherford once 
held an Overseas Schojarship offered in New Zealand 
by the Royal Commissioners for the Exhibition of 
1851, the proposal seems particularly appropriate, 
and it is one which we feel confident he would himself 
have approved. Contributions amounting to more 
than £30,000 have already been received; but, in 
order to carry out the suggestions we have made, a 
sum of at least £100,000 will be required. 


Relation between Anthocyanins and Flavonols 


Independent studies have established the con- 
stitutions of both these groups of natural products, 
which stand to one another in a very simple relation 
in that they differ only by one stage of oxidation. 
The conversion of anthocyanins or anthocyanidins to 
flavonols by oxidation has never been accomplished 
and the reverse process in one case only, with cer- 
tainty, namely, the reduction of quercetin to cyanidin 
by Willstatter. Here the reagent was magnesium in 
methanolic aqueous hydrochloric acid; the yield 


was very low and coloured by-products were 
produced. 
In collaboration with R. Mirza, an improved 


method has been found in the use of lithium alum- 
inium hydride, best in tetrahydrofuran solution. 

The yield of pelargonidin chloride (II) from 
kempferol (I) was 32 per cent and that of cyanidin 
chloride from quercetin was 28 per cent. In both 
cases the product was free from any similarly coloured 
by-product and could be readily isolated in the pure 
condition. 

Small-scale experiments show that this method is 
of general applicability and it offers a new resource 
in the study of natural anthoxanthins. 
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J. E. Saxton it has been found that the acid catalysed 
condensation of indole with acetonylacetone affords 
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4-dimethylearbazole (III), whereas skatole y yields 
5 : 8-dimethyl-2 : 3-benzpyrrocoline (IV). 
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The latter is a bright yellow base which dissolves 
in hot 1 per cent hydrochloric acid to a colourless 
solution of the hydrochloride. But the base is not 
extracted from ethereal solution by dilute hydro- 
chloric acid, nor does ether extract it from a solution 
in the dilute acid. Thus a quite different result can 
be obtained with the same components according to 
the order in which they are put together. This must 


mean that the constitution of the base molecule is 
changed on conversion to a salt; that is, not 
B+ H+ — BHt, but B+ Ht — B,Ht. It also 


implies that B and B, possess independent stability 
factors and that an energy hump must be surmounted 
in order to pass from one to the other. (IV) can thus 
be described as a pseudomeric base. This is an 
extreme and readily observed example of a phen- 
omenon which must be widespread throughout the 





heteroenoid bases, as, for example, the aromatic 
O OH 
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amines, the anhydronium bases. 
and those pyrrole derivatives 
which form salts without un cer. 
going polymerization. 

The theoretical basis is cl: 
that the unshared electrons « 
nitrogen atom are conjugated 

II with the attached ethenoid groups, 

and are so implicated in a com. 
plex aromatic system, giving the stability factor for 
the base. This system must be broken up before 
the salt can be formed. 

The salt, on the other hand, contains a true benzene 
ring and probably also a true pyridine ring, the most 
likely constitution being (V). 

Mimosin. Prof. J. P. Wibaut has shown that this 
plant product, which is identical with leukwnin, 
possesses the .very interesting structure (VI). It is 
impossible to overlook the similarity of (VI) to 
dihydroxyphenylalanine (VII), while (VI) also con. 
tains a moiety of the pyridoxin (al) molecule. Prof. 
Wibaut informs us that the substance appears to 
have no bactericidal properties. A small specimen 
which he kindly provided enabled Dr. T. B. Heaton 
and my wife to obtain indications (75 per cent of the 
young or old animals were inhibited) that it possesses 
growth-inhibitory action in rats, and they are fol- 
lowing up this clue in several directions. 

Biogenesis of Tropolones (cycloHeptatrienolones), 
The rapidly developing field of the tropolones has 
been the subject of a recent symposium held at the 
Chemical Society, and therefore I confine my remarks 
to one aspect only of the problems raised by thiese 
new seven-membered ring, pseudo-aromatic com- 
pounds, many of which are of natural occurrence 
During the discussion I ventured to suggest that one 
mode of biogenesis is probably the ring-enlargement 
of a polyhydroxybenzene derivative by the action 
of formaldehyde, or a biological equivalent such as 
glycine and an oxidizing system. This was compared 
with the enlargement of pyrrole to $-chloropyridin 
under the influence of chloroform and alkali. 

It was mentioned that a tropolone may well be an 
intermediate in the disruption of the benzene ring 
of dihydroxyphenylalanine in the bivsynthesis of 
strychnine and congeners, emetine, cinchonemine, 
cinchonine and related bases. Exactly how that 
would occur cannot be conjectured, but at least the 
ring would thus be entered and made prone t 
further change, and various theoretical possibilities 
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can be advanced. The point I now wish to make is 
that if such a tropolone section of the molecule were 
to suffer reduction, a re-formation of the six-ring 
could lead to the structure of yohimbine (part- 
formula, VIII). 

One of the most remarkable of the tropolone 
derivatives is the alkaloid colchicine (TX, or trans- 
: O and OR). 
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Owing to the disposition of nitrogen in the 
y-position to the phenyl nucleus, this structure can 
only with the greatest difficulty be related to the 
phenylalanine group. Mr. F. A. L. Anet has combined 
two of my own postulates and made the interesting 
suggestion that colchicine is derived from a C,— C,— C, 
progenitor (X) by ‘simple and acceptable processes 
plus the above ring-enlargement of ring C to the 
tropolone. 

On this view the base is more closely related to 
the anthocyanins than to the alkaloids. Little is 
known about the tannins, anthocyanins, anthoxan- 
thins, ete., of Colchicum autumnale L., ard it is 
desirable that a full examination of them should be 
made. 


RADIOACTIVE STANDARDS 
AND UNITS 


By Pror. F. A. PANETH, F.R.S. 


~ARLY in the history of radioactivity the need 

4 for standards was felt ; without them the results 
\btained in different laboratories could not be com- 
pared, and the application of radioactive rays in 
therapy lacked a reliable foundation. 

Under the presidency of Lord Rutherford, and 
with S. Meyer as secretary, an International Radium 
Standard Commission was constituted; the other 
members were B. Boltwood, Mme. P. Curie, A. 
Debierne, A. S. Eve, H. Geitel, O. Hahn, E. v. 
Schweidler and F. Soddy. In 1912 the Commission 
decided to acquire a preparation of the purest 
radium chloride (RaCl,), made for this special pur- 
pose by Mme. Curie, and to declare it to be the 
international standard, to be used exclusively by 
members of the Commission ; it weighed 21-99 mgm. 
At the same time the Vienna Academy of Sciences 
was asked by the Commission to guard as the second 
international standard, under the same restricting 
regulations, one of three radium chloride preparations 
made by O. Hoenigschmid ; the one chosen by the 
Academy contained 31-17 mgm. 

It is, of course, very unusual to have more than 
one international standard of anything. This pro- 
cedure was, however, justified in the case of radium 


NATURE 








931 


standards because of the difficulty of the measure- 
ments involved. Once prepared, the standards had 
to be kept in sealed glass tubes; while the weight 
of the preparations could probably be relied upon to 
an accuracy of one in a thousand, the gamma-ray 
measurements which had to be used for all com- 
parisons could not be guaranteed to better than 
about 0-3 per cent. Within this accuracy, the two 
international standards showed no difference when 
compared in Paris in 1912 by members of the Com- 
mission ; but the actual agreement was most likely 
better than could at that time be proved by gamma- 
ray measurements. If an unknown quantity of a 
more or less chemically pure radium salt had to be 
measured with the highest possible precision—for 
example, for the calibration of one of the ‘national’ 
radium standards—the most reliable line of conduct 
was to carry out these gamma-ray measurements 
quite independently, and with somewhat different 
instruments, at the Laboratoire Curie in Paris and at 
the Radium Institute in Vienna, using their respective 
international standards. Each of the official certi- 
ficates of the national standards bears witness to this 
procedure ; the final figure given therein is the mean 
of the two calibrations. It was customary to call 
‘primary’ radium standards those defined by precision 
weighing of a quantity of purest radium salt, and 
‘secondary’ standards those measured by gamma-ray 
comparison with a primary standard. The radium 
contents of both were expressed in grams of radium 
element. 

Another unit had to be introduced for the stan- 
dardization of radon—a radioelement of at least 
equal importance for medical use—since it was 
impossible to weigh or, for that matter, to measure 
volumetrically such minute quantities of gas with 
any accuracy. The gamma-ray comparison of radium 
salts was, strictly speaking, always & measurement 
of the gamma-rays of radium C, after radon and the 
active deposit had reached equilibrium with the 
radium ; it was therefore quite natural to express 
radon quantities by the weight of the radium with 
which they were in radioactive equilibrium. At the 
International Radiological Congress at Brussels in 
1910, one ‘curie’ of radon was defined as the quantity 
of radon in equilibrium with one gram of radium 
(element). Soon it became customary to speak also of 
curies of radium C, etc. ; it meant always the quantity 
in equilibrium with one gram of radium. In 1930 the 
International Radium Standard Commission recom- 
mended officially that the use of the term ‘curie’ be 
extended to include the equilibrium quantity of any 
decay product of radium; but the Commission did 
not favour its extension to radioelements outside the 
radium family. On the other hand, it stated that the 
unit quantity of any radioactive element might be 
expressed in terms of the mass which is equivalent 
to one gram of radium, either with respect to the 
effect of the rays, or to the number of atoms decaying 
per second. The first procedure was, for example, 
used in specifying quantities of mesothorium by the 
weight of radium giving an equivalent intensity of 
gamma-rays ; in the latter sense, one could define 
1 gm. of radium-equivalent as that quantity of any 
radioactive element for which the number of atoms 
decaying per second was the same as that in 1 gm. 
of radium. It was recommended by the Commission 
that one should provisionally use as this number the 
value 3-7 x 10'° disintegrations per second ; but this 
figure was not known with an accuracy of less than 
0-5 per cent and did not form part of any definition. 
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Since those days, two important developments 
have taken place: the production of artificial radio- 
elements of great practical importance, and the con- 
struction of apparatus which makes counting of 
emitted particles a routine operation. The strength 
of a source of, let us say, radioactive phosphorus or 
iodine could conveniently be expressed by the number 
of emitted particles, but it was usually preferred to 
give the result in curies, using 3-7 x 10'° as con- 
version factor. 

This habit was not satisfactory in view of the fact 
that the curie was strictly defined only by the weight 
of a radium salt, and that its disintegration-rate was 
still open to discussion. The situation was aggravated 
in 1947 by a new determination of the number of 
atoms disintegrating per second in one gram of 
radium, claimed to be considerably more accurate 
than the previous ones; it reduced the figure to 
3-6 x 10'*. The acceptance of this new value was 
recommended in July 1948 at a meeting in Amsterdam 
of the International Union of Physics'; but the 
authority which would have had to sanction this 
recommendation, the International Radium Standard 
Commission, had practically ceased to function, in 
spite of the devotion of Prof. Stefan Meyer in Vienna, 
who had been elected president of the Commission 
after Lord Rutherford’s death in 1937 and who, up 
to his own death in 1949, remained deeply interested 
in all questions of radioactive standardization. 

Following an informal discussion of chemists and 
physicists in London in July 1947 *, the International 
Council of Scientific Unions in 1948 asked the Inter- 
national Union of Pure and Applied Chemistry and 
the International Union of Pure and Applied Physics 
to nominate six representatives each to a new Joint 
Commission on Standards, Units and Constants of 
Radioactivity ; the Union of Chemistry was to be 
considered as the mother union of this Commission. 
The first meeting of the Joint Commission took place 
on September 8, 1949, in Amsterdam, the second on 
July 17, 1950, in Unesco House in Paris. At this 
last meeting, after some discussion, unanimous agree- 
ment was reached on the following new definition of 
the curie : 







The curie is a unit of radioactivity defined as the 
quantity of any radioactive nuclide in which the 
number of disintegrations per second is 3-700 x 10°*. 


In French, the other official language of the Com- 
mission, this definition would be : 


Le curie est une unité de radioactivité définie 
comme la quantité d’une’ nuclide radioactive quel- 
conque dans laquelle le nombre des désintégrations 
par seconde est 3-700 x 10'*. 


It is to be noted that this new definition com- 
pletely severs the former special connexion of the 
curie with radon and radium. The value 3-700 x 10% 
disintegrations was chosen because it was the inten- 
tion of the Commission to keep the new curie as near 
as possible to the old value of this unit. It was not 
felt that the measurement leading to the figure 
3-6 x 10” was sufficiently more convincing than the 
older determinations which had been the basis of the 
generally accepted value of 3-7 x 10*° disintegrations ; 
nor did it seem necessary, or advisable, to introduce 
a further unit based on 10° disintegrations per second ; 
before the constitution of the Joint Commission of 
the International Council of Scientific Unions, such a 
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unit had been advocated under the name of a 
‘rutherford’*. 

It must be kept in mind that the fundamental 
radium standards in Paris and Vienna are defied 
by the weight of radium, and cannot now be 
expressed accurately in curies (in the new sense of 
this term). These primary radium standards, and the 
secondary standards derived from them, are stil] 
indispensable if one has to measure radioactive sub- 
stances which cannot be ‘counted’ but only compared 
by their gamma-rays ; they will have to be employed, 
for example, for the measurement of the many raion 
preparations in medical use. Theoretically, the 
strength of such a source should now be given only 
in terms of its equilibrium quantity of radium in 
grams ; but for all practical purposes it will stil! be 
permissible to equate 1 gm. of radium with 1 curie, 
until new determinations show that the chosen figure 
3-700 x 10% does not correspond with sufficient 
accuracy to the number of alpha-particles emitted 
per second; it will then be easy to use a small 
correction factor. Experiments to determine with 
high precision the ‘curie value’ of 1 gm. of radium, 
that is, the number of atoms disintegrating per 
second, are under way. The figure for the half-life 
of radium and other important constants of radio- 
activity depend on it. ; 

The position with respect to the two international 
radium standards is as follows. Since it is not safe 
to keep a radium salt of some strength sealed up in 
@ glass tube for an indefinite time, because of the 
accumulation of gas which may exert after a while 
a dangerous pressure, both original international 
standards were replaced, in 1934, by new standards 
prepared by Hoenigschmid in connexion with his 
second, and stil] more accurate, series of atomic weight 
determinations of radium. The new standard in Paris 
contains 22-23 mgm. radium chloride and the new 
standard of the Austrian Academy of Sciences 
30-75 mgm. The former used to belong to the Inter- 
national Radium Standard Commission, but, with the 
consent of all the surviving members of this Com- 
mission, has now been transferred into the ownership 
of the new Joint Commission on Standards, Units 
and Constants of Radioactivity. It will remain under 
the care of the Bureau International des Poids et des 
Mesures at Sévres, but may be kept in the Laboratoire 
Curie in Paris; the Vienna standard is permanently 
housed in the Institute for Radium Research. 

The Joint Commission discussed the possibility of 
making use of artificial radioactive isotopes for 
secondary gamma-ray standards, and recommended 
that samples of cobalt-60 should be prepared by 
several laboratories and exchanged for comparison ; 
but the time does not seem ripe for using this nuclide 
as @ radioactive standard at the international level, 
since its half-life is not yet known with sufficient 
accuracy. For beta-ray standards radium E (in 
equilibrium with radium D), strontium-90 and 
thallium-204 seem promising, but here again it was 
the opinion of the Commission that it would be 
premature to take an international decision. Attempts 
to prepare such standards for distribution were en- 
couraged since they would be very valuable for the 
eslibration of counting-equipment in absolute units. 

Among other topics discussed at the Paris meeting 
of the Joint Commission was the adoption of the 
term ‘barn’ for 10-** cm.* as @ unit of cross-section 
for nuclear processes; the Royal Society had asked 
the Commission to give its opinion on this question. 
It was felt that there is not any new unit involved 
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which would demand an international definition, but 
that the expression ‘barn’ in the above sense should 
be accepted since it is in common usage in the 
United States. 

Of the surviving members of the last International 
Radium Standard Commission, Sir James Chadwick, 
0. Hahn, 8. C. Lind and A. Piccard have joined the 
new Commission as advisory councillors; and to 
replace S. Meyer, the present director of the Vienna 
Radium Institute, Prof. Berta Karlik, has also been 
invited to become an advisory councillor. It is hoped 
in this way to secure for the deliberations of the 
Joint Commission the assistance of these experts, if 
required. The members of the Joint Commission on 
Standards, Units and Constants of Radioactivity* 
are: as delegates of the International Union of 
Chemistry, Miss E. Gleditsch (Norway), G. Hevesy 
Sweden), W. C. Johnson (United States), F. Joliot 
(France), F. A. Paneth (Great Britain, president) ; 
G. T. Seaborg (United States); and as delegates of 
the International Union of Physics, Sir John Cock- 
croft (Great Britain), L. F. Curtiss and R. D. Evans 
United States), J. C. Jacobsen (Denmark), Mme. 
Joliot-Curie (France) and G. J. Sizoo (Netherlands, 
secretary). 

* In the recently published “‘Description of the International Council 


of Scientific Unions” (Cambridge, 1950) there are several mistakes in 
the membership list of thig Commission. 
Nature, 164, 263 (1949). 
* Nature, 160, 778 (1947). 
* Science, 108, 712 (1916); Phys. Rev., 77, 142 (1950). 


OBITUARIES 
Prof. Samuel Sugden, F.R.S. 


HOSE who had the privilege of being associated 
with Samuel! Sugden will feel his death, which occurred 
on October 20, with a sense of sharp personal loss. 
Born in Leeds in 1892, he attended Batley Grammar 
School, and, the bent of his mind towards science 
having already declared itself, he entered the Royal 
College of Science in 1912 and gained the A.R.C.S. 
in 1914. At the outbreak of war he joined the Forces 
and served in France. Later he was engaged on 
work in the Research Department of the Koyal 
Arsenal at Woolwich. 

In 1919, Sugden joined the Department of Chem- 
istry at Birkbeck College, London, where he was 
destined to spend many happy and fruitful years, 
first as lecturer, later as reader and finally as pro- 
fessor of physical chemistry. At Birkbeck he pursued 
with striking assiduity and success the researches on 
the parachor with which his name is linked. Sugden 
made improvements in the measurement of surface 
tension, used the equation of D. M. Macleod to 
introduce the parachor and demonstrated the value 
of this property in the general revision of formule 
which followed on the adoption of the electronic 
theory of valency. Somewhat later, stimulated by 
the theoretical predictions of L. Pauling on the stereo- 
chemistry of 4-covalent atoms, he prepared the 
nickelous derivative of benzyl-methylglyoxime and 
showed that it occurred in two isomeric forms. 
Finally, he found that these compounds were dia- 
magnetic and thereby gave strong confirmation of 
Pauling’s theory that such nickel complexes would 
be planar and diamagnetic. 

On the retirement of Prof. F. G. Donnan in 1937, 
Sugden was appointed to a chair of chemistry in 
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University College, London. In a comparatively 
short time he established a vigorous research school 
engaged on problems relating to structural chemistry 
and reaction mechanism. 

Sugden was always a good citizen willing to give 
public service, so that the outbreak of the Second 
World War found him eager to undertake work of 
national importance. There is no doubt that the vigour 
with which he discharged the duties entrusted to him 
undermined his health and led to his untimely death. 

Sugden had the gift of lucid exposition which he 
turned to good account in the well-known books 
which have helped a generation of chemists. As a 
teacher and director of research, he established the 
feeling that pupil and teacher were setting out 
together on an exciting adventure, and none but the 
dullest could escape the influence of his infectious 
enthusiasm. The Chemical Society of London strongly 
commanded his loyalty and he served. it well as 
honorary secretary, chairman of the Publication 
Committee and vice-president. 

Small in physical stature, he was great in heart 
and mind. Whether in the laboratory or at home, he 
was eminently sociable, radiating warmth and good 
humour. Those who really knew Sugden will think 
of him as one who combined, in a rare degree, zest 
for intellectual adventure, physical bravery and 
gentle kindliness. Wm. WaRDLAW 





Prof. H. C. Bazett, C.B.E. 


Pror. Henry CuTHBERT BazeEtt, who died sud- 
denly at sea on July 12 while travelling to attend the 
International Physiological Congress, had held the 
chair of physiology in the University of Pennsylvania 
since 1921, and was at the time of his death president 
of the American Physiological Society. 

Bazett was born in 1885, son of Dr. Henry Bazett, 
of Gravesend ; he went to Dover College and after- 
wards to Wadham College, Oxford. After qualifying in 
medicine, he was awarded a Radcliffe travelling 
scholarship, and spent the year 1912-13 at Harvard. 
During the First World War, he displayed the courage 
which was such an outstanding feature of his charac- 
ter, and was awarded the M.C. and was mentioned in 
dispatches three times. He also started on his observa- 
tions on man, as shown by his early papers on blood 
transfusion and shock. After the War, he returned to 
Oxford as lecturer in clinical physiology ard was ap- 
pointed a fellow of Magdalen College, beirg in this 
respect senior to Sherrington. He, and others who had 
returned from France, proved to be rebellious spirits 
and did their utmost to introduce reforms in what 
they considered to be outmoded aspects of the 
University. His interest at this time was primarily 
in the clinical aspects of physiology, particularly in 
the fields of surgery. He was unable to obtain the 
post that he desired and accepted the offer from the 
University of Philadelphia of the chair of physiology, 
the position he occupied for twenty-nine years. 

At Philadelphia, Bazett built up a world-famous 
department, devoting himself essentially to human 
physiology. developing both fundamental and applied 
aspects. His main work was on temperature regula- 
tion and hemodynamics. These might well be con- 
sidered two separate and distinct subjects, but they 
were very happily married by Bazett. This was 
particularly well shown by his recent work on the 
role of the venz comites. The anatomical] arrange- 
ment of these veins provides an excellent mechanism 
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for the exchange of heat between arterial and venous 
blood. Bazett showed, by introducing thermocouples 
into arteries and veins, that such heat exchange takes 
place, particularly in a cold environment. Cold 
venous blood drains from hands and feet via the 
ven comites and so cools the blood passing alongside 
in the artery. There may be a drop of 5°-6° C. in the 
temperature of the blood from axillary to brachial 
artery; the venous blood, on the other hand, is 
warmed and may be in thermal equilibrium when it 
reaches the axillary vein. In a hot environment, on 
the other hand, the main venous draining is via the 
superficial veins, with an increased heat loss from 
the overlying skin and cooling of the venous blood. 
If this work is confirmed, it would establish an 
important venomotor reflex mechanism in tempera- 
ture regulation. 

Bazett’s other studies included detailed work on 
the acclimatization of man to various environments. 
He was the first to establish clearly that an increased 
blood volume is an important feature of acclimatiza- 
tion to heat, a finding which at first aroused con- 
siderable scepticism, but has since been amply 
confirmed. 

In his work and writings he did not play for safety, 
but was prepared to be boldly speculative. As a 
result, Bazett was an exceptionally stimulating 
colleague and particularly encouraging to young 
workers. He was always ready, in fact eager, to dis- 
cuss ideas and suggestions with his juniors, however 
naive they might be. He never retired to the position 
of elder scientist. In fact, in his physiological approach 
he never seemed to grow old, maintaining a zest and 
an exuberance which made it difficult for much 
younger workers to keep up with him either mentally 
or physically. 


NEWS an 


William Sturgeon, 1783-1850 


On December 4 the centenary occurs of the death 
of William Sturgeon, the Lancashire shoemaker and 
artilleryman, who by his own exertions gained for 
himself a place in the roll of honour beside Volta, 
Ampére, Arago, Oersted and Faraday. His imperish- 
able donation to science, as Sir Ambrose Fleming 
called it, of the electromagnet, was but one of his 
gifts to mankind, for by his writings and inventions 
he added many novelties to electrical science and 
stimulated the work of others. Never a man of 
means and towards the end of his life as poor as he 
began, he gave freely of his talents ; never did a private 
soldier make better use of his time. He was the son 
of a shoemeker of somewhat idle habits, and the 
apprentice of another of still less amiable qualities. 
At the age of nineteen he left the shoemaker’s bench 
to become a militiaman, and a year or two later 
transferred from the Westmorland Militia to the 
Royal Artillery at Woolwich, which remained his 
home for nearly forty years. He was discharged from 
the Army at the age of thirty-seven with a pension 
of a shilling a day. He resumed his trade at 8 Artillery 
Place, Woolwich, but his workroom became his 
laboratory and it was there -he made the first electro- 
magnets worthy of the name, for which in 1825 the 
Society of Arts awarded him a “Silver Medal and 
Thirty Guineas as a Bounty”. Stimulated no doubt 
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His advice was continually requested on both sides 
of the Atlantic during the Second World War. His 
unselfishness was shown by his readiness to accept 
the, to many workers, unpalatable task of applying 
his work to practical problems. He was the leader 
of the splendid group of Canadian workers in Toronto 
who made such outstanding contributions in all 
aspects of applied physiology for the Services. 

Bazett’s services were in great demand for com. 
mittee work: he carried out his responsibilities as 
member and frequently chairman, not perfunctorily, 
but with lively and happy discussion. 

Bazett was due to retire from his chair in @ year’s 
time. He then planned to spend his time writing; 
although he published many papers in his life-time, 
he did not manage, as he looked forward to doing, 
to discuss his. work and ideas in a more compre- 
hensive form. He was the author of the section on 
the circulation in Philip Bard’s edition of Macleod’s 
“Physiology in Modern Medicine”, and he con. 
tributed the chapter on ““Temperature Regulation” 
in “The Physiology of Temperature Regulation and 
the Science of Clothing” edited by L. H. Newburgh, 
recently published. O. G. EpHOLM 


WE regret to announce the following deaths : 


Sir Frederick Bain, deputy chairman of Imperial 
Chemical Industries, Ltd., chairman in 1941 of the 
Chemical Control Board at the Ministry of Supply, 
on November 23, aged sixty-one. 

Lieut.-Colonel W. G. Liston, C.I.E., of the Indian 
Medical Service, during 1925-47 bacteriologist, Royal 
College of Physicians of Edinburgh, known for his 
work on the relation of rat fleas to the transmission 
of plague, on October 18, aged seventy-seven. 


d VIEWS 


by the scientific atmosphere of the Royal Military 
Academy, Sturgeon taught himself mathematics and 
classics, made experiments which appealed to tl« 
cadets, and later on became a lecturer, first at the 
East India Company’s Royal Military Academy, at 
Addiscombe, near Croydon, then at the Adelaide 
Gallery of Practical Science, situated at the west end 
of the Strand, London, and then at the Royal Victoria 
Gallery of Practical Science at Manchester. 

Sturgeon was born at Whittington in north Lanca 
shire on May 22, 1783, and was fifty-seven when he 
became superintendent of the Royal Victoria Gallery 
at Manchester; but he had lost none of his vigour 
and power of lucid exposition. However, the Gallery 
soon closed its doors, and Sturgeon fell on evil days. 
His invention of the electromagnet and of the electro- 
magnetic motor, his many original observations, his 
memoirs, his “‘Annals of Electricity’’, his friendship 
with Joule and other things will cause him long to 
be remembered. He died at Prestwich, Manchester, 
on December 4, 1850, at the age of sixty-seven and 
was buried there ; afterwards his admirers placed a 
marble tablet to his memory in the church of Kirkby 
Lonsdale, Westmorland, near which he had passed 
his youth. ‘Beyond any question,” said Fleming, 
“his name must be inscribed in the records of those 
whose labours have enabled us yet more to utilise 
the great energies of Nature for the use and benefit 
of mankind.” 
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Measurement of Human Performance 


For many years psychologists have been interested 
in the specific and general causes leading to the 
observed diminution of efficiency in behaviour con- 
cerned with regular adaptation to a repeated stimulus. 
Certain generalizations seem to be valid ; for example, 
that after some time efficiency decreases, though not 
always regularly, and that various, apparently 
irrelevant, circumstances can affect the results. 
These studies have been limited, however, and no 
investigator has had a sufficiently large sample of 
subjects nor adequate controls. In the Special Report 


Series No. 268 of the Medical Research Council, 
“Researches on the Measurement of Human Per- 


formance”, by N. H. Mackworth (pp. 156 ; London : 
H.M. Stationery Office, 1950; 4s. net), the study 
reported had the advantage of being urgently 
required by the Armed Services, since during the 
Second World War there was much work involving 
prolonged visual search both with the naked eye and 
with the aid of radar screens. Obviously, continued 
accuracy was essential. A series of tests for visual 
and auditory vigilance was devised as nearly as 
possible reproducing the real situation, and the sub- 
jects were from the Services. The tests and the 
conditions involved are described in detail, and many 
ff them might be adapted to the similar or related 
problems existing in other fields. Statistics are given 
showing the effect of different periods of duty, of 
knowledge of the results, of the effects of ‘Benzedrine’, 
of individual differences and of high atmospheric 
temperatures. The second part of the work gives the 
results of the study of environmental stress, for 
example, the effects of tear gas and of arsenical smoke, 
and further studies of high temperatures. The results 
are analysed in detail and the inter-relationship 
between physical, physiological and psychological 
findings clearly brought out. This scholarly and 
scientific report is a valuable contribution to know- 
ledge both from the practical and theoretical points 
of view. 


Group Behaviour 

THE sixteenth issue of Science News contains an 
interesting article by G. R. Taylor on group dynamics. 
After reviewing recent work on the mechanics of 
group psychology, Taylor suggests that behaviour is 
not simply a product of personality, as has always 
assumed, but is the product of interaction 
between personality and the culture of the group. 
The implications of this conclusion are far-reaching 
and mean that, if we wish to obtain higher output 
from industrial workers, we have to study not only 
individual motivation (‘incentives’) but also the 
dynamics of the work-teams and factory groups in 
which they find themselves. It is also suggested that 
there is a valid sense in which a group may be said 
to have a life—intentions, anxieties and patterns of 
behaviour—which is distinct from the life of the 
individuals composing it. The next stage in the 
study of group behaviour is an exhaustive analysis 
of a few representative groups in terms of all the 
known variables, to establish whether they are 
adequate to give a complete account of what goes on 
in the group. In another article D. W. Davies sug- 
gests that, given the necessary time for computation, 
games of chess and other two-person games can only 
lead to foregone conclusions as in noughts and 
crosses. Stanley Byard also gives an account of 
robots which play games, while Prof. H. Hartridge 


been 
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concludes his previous article on human colour 
vision. Besides other articles, there is the usual 
research report by Arthur Haslett. 


Use of Mechanical Power in Agriculture 


In his address to the Farmers’ Club at a meeting 
held in the Royal Empire Society’s Hall, London, 
W. H. Cashmore chose the 


on November 6, Mr. 
subject of a “Survey of Power on the Land”. 


After showing how rapid has been the advance in 
mechanization in Great Britain since 1939, Mr. 
Cashmore went on to discuss the general trends in 
this direction at the present day, emphasizing in 
particular the necessity for a reduction in working 
costs. Improvements have been made in _ the 
handling of hay, silage and grass for drying. One-man 
pick-up balers have already speeded up the collection 
of hay sixfcli, and a recently introduced self-pro- 
pelled machine can increase the rate still further, 
while the value of bruising machinery to hasten the 
natural drying process «nd so reduce the risk of 
damage to quality is being tested. OUiher new 
developments in grass conservation are one-man out- 
fits for collecting silage material and automatic 
feeding devices for grass-drying plants. Although 
improvements in technique have icworced the average 
surplus moisture in grain harvested by combine, con- 
siderable attention still has to be paid to the sub- 
sequent drying processes, and two methods, the sack 
platform drier and the silo drying installation, have 
been established as satisfactory for this purpose. 
Machines for harvesting root crops are being more 
extensively used, and from trials carried out »y the 
National Institute of Agricultural Engineering it 
seems that, as regards potato lifting, work shorld 
proceed with a two-row machine depositing the 
tubers on the ground as well as with complete 
harvesters. The needs of the small farm present a 
special difficulty, and versatile machines such as the 
universal root harvester are of particular value here. 
Though there are indications that a phase of stability 
in design is being reached, some new machines, such 
as one that combines drills and fertilizer placement, 
and a one-way plough, are still needed. The pros- 
pects of a decrease in capital outlay are not hopeful ; 
but if greater attention is paid to reliability and 
simplified maintenance and to the elimination of weak 
component parts, there is no doubt that working-costs 
can be materially reduced. 


Supply of High-Purity Metals in Great Britain 
On several occasions, and particularly during the 
Second World War, important research projects in 
Great Britain have been delayed through lack of 
metals of suitable purity, and to obviate this in 
future the Department of Scientific and Industrial 
Research, through its Chemistry Research Board, 
set up a Pure Metals Committee. The task of 
this Committee has been to determine, by means 
of thorough analyses, which metals are actually 
available in a high state of purity, and to pro- 
mote the manufacture of batches of higher-purity 
material where this has been necessary. On the 
advice of the Committee, the Department has acquired 
limited quantities of some of these latter metals, and 
others are being obtained. The Department also has 
a considerable amount of information about these 
elements which will be published more fully in the 
near future. On the basis of this, the following 
classification into groups has been made: (1) metals 
available commercially in a purity approaching 
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99-99 per cent (information can be given as to where 
they can be obtained); (2) metals of high purity, 
not generally available, which have been produced 
for the Department and can be supplied for research 
purposes; (3) metals not yet available in a pure 
state but which are being produced for the Depart- 
ment; (4) metals which do not appear to be of 
sufficient interest to justify action at the present 
time. All inquiries regarding this work, including 
information regarding metals in group 1 and the 
conditions under which metals in group 2 can be 
made available to research workers, should be 
addressed to the secretary of the D.S.1.R. Pure 
Metals Committee, Metallurgy Division, National 
Physical Laboratory, Teddington, Middlesex. 





Natural History on Stamps 


AN article in a recent issue of the Australian 
Museum Magazine (10, No. 1, December 31, 1949) 
describes an attractive exhibit which has been pre- 
pared in the Museum. In view of the increasing 
interest in the collecting of stamps according to the 
subjects or scenes shown thereon, the Museum has 
installed a display of 192 sheets showing mammals, 
birds, fishes and other animals. The display was 
presented by Mr. J. Whitsed Dovey, of Roseville, 
Sydney, and covers a representative selection of his 
collection of fifteen thousand zoological stamps. 
About 250 different zoological subjects have appeared 
on the postage stamps of all countries, and the modern 
tendency to add variety to stamp designs by depicting 
some of the fauna of the country concerned is illus- 
trated by the current Australian stamps showing a 
kangaroo, an emu, a kookaburra, a platypus, a lyre 
bird and a crocodile, besides a merino ram and a 
Hereford bull, representative of Australian pastoral 
and grazing industries. Previous Australian issues 
have featured other subjects, such as = swan, a horse 
and a dove. In all these cases the zoological subject 
has been the main feature of the design. The display 
in the Museum was made up of two thousand stamps 
and was accompanied by scientific descriptions pre- 
pared by members of the Museum staff. 


Taxonomy of Tropical African Plants 


A MEETING, attended by twenty-one botanists 
interested in the flora of tropical Africa and represent- 
ing six different institutions, was held in the Herb- 
artum of the Royal Botanic Gardens, Kew, on 
September 15, with Dr. W. B. Turrill, keeper of 
the Herbarium and Library, in the chair. It was 
unanimously decided to form an association of 
botanists interested in the taxonomy of tropical 
African plants, with the view of increasing inter- 
national collaboration among such botanists, and of 
correlating the taxonomy and nomenclature in 
regional floras (Angola, Belgian Congo, Tropical 
East Africa, etc.) now in preparation. Dr. J. Léonard, 
of l'Institut National pour l’Etude Agronomique du 
Congo Belge, 236 Rue Royale, Brussels, was elected 
secretary. A fuller account of the meeting, and of the 
aims of the new association, will be published in the 
Bulletin de la Société Royale de Botanique de Belgique 
early next year. Meanwhile any information regard- 
ing the association can be obtained from the secretary. 


Focus : A Geographical Study of Modern Events 

A FrouR-PAGE leaflet entitled Focus is published by 
the American Geographical Society (1 dollar per ten 
issues). It is to appear monthly except in July and 
August. Focus aims at providing a geographical 
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background to the major events in the world. Phy <ica| 
features, land use, communications, mineral and 
power resources play an important part in political 
events and are too often overlooked. The first number 
deals entirely with Korea and gives a brief summary 
of the country’s features and resources, with special 
insistence on the country’s unity and the unsuit 
ability of the parallel of 38° N. as a political barrier 
A number of maps show that the products of North 
and South Korea are complementary. The North 
needs rice and barley from the South and produces 
coal, iron and power ; but the bulk of the population 
lies in the South and that, too, is the part with th: 
most extensive plains. From time to time map 
supplements will be issued with Focus. The first of 
these is a map of the world on a scale of 1 : 30,000,000 
Future subjects will be the oil resources of the 
U.S.S.R., water problems in the United States and 
the strategic position of Iran. 


Bulletin of the Raffles Museum 

THE Second World War and subsequent baniitry 
have caused a long interruption in anthropolozical 
work in Malaya, and the disturbance to aborizinal 
life which they have brought about has rendered it 
more urgent if much information is not to be lost 
for ever. The appearance of the Bulletin of the Raffles 
Museum (Series B, No. 4, December 1949 ; Singapore : 
Malayan Government; 4s. 8d.), the first since the 
War, is therefore most timely. It includes an artic 
on air photography by P. D. R. Williams-Hunt, 
an aboriginal word-list and a number of notes and 
short articles by H. D. Collings, and a contributior 
by H. D. Noone, whose death during the Japanese 
occupation was a grievous loss to anthropology. It 
is to be hoped that circumstances will now allow the 
Bulletin to appear regularly. 


A Study of Drying 

Tue Institute of Fuel has decided to make “A 
Study of Drying” during the 1950-51 session, and 
for this purpose a committee of thirteen, with T. ( 
Bailey as chairman, has recently been formed. The 
aims of the Study are threefold: the fundamenta 
principles of the drying of materials and the main 
features of drying practice, with emphasis on overall 
thermal efficiency ; new methods and techniques ; 
assessment of the limitations of existing knowledg 
and consideration of new fields to explore. The re- 
moval of water by filtration, pressing, centrifuging, 
crystallization or sedimentation falls outside the scope 
of this investigation. The Study will consist of the 
presentation of a number of papers, followed by dis- 
cussion, and the first three papers will be given on 
December 5 at 5.30 p.m. at the Institution of Mech- 
anical Engineers, Storey’s Gate, St. James’s Park, 
London, S.W.1 (admission free). The subjects and 
speakers are: “Some Fundamental Aspects of Ai 
Drying of Solids”, by R. Hendry and Dr. A. W. 
Scott; “The Determination of Moisture in Coal”, 
by E. G. Barber; and “Methods of Estimating 
Moisture”, by A. H. Ward. Further papers wil! be 
given later in various-regions of Great Britain, and 
the Study will conclude with a conference in London. 
The whole programme has been arranged under the 
following headings : fundamentals of drying ; drying 
in the textile, paper and allied industries ; drying 
in the clay industry ; drying of pastes, powders and 
crystals ; drying of fuels, sand, ete. ; drying in «gn 
culture and forestry; and drying of anima! by 
products and miscellaneous substances. Members 0! 
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the Institute and others are invited to submit short 
papers or articles setting out experiences and problems 
(where possible, with answers) so that the Study may 
be made as fully representative as possible of all 
points of view. Such papers and all inquiries should 
be addressed to the secretary of the Institute of Fuel, 
18 Devonshire Street, Portland Place, London, W.1. 
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lron and Steel Institute : Awards 


(HE Bessemer Medal for 1951 of the Iron and 
Steel Institute has been awarded to Mr. Ben Fairless, 
president of the United States Steel Corporation, in 
recognition of his distinguished services to the iron 
and steel industry. The Sir Robert Hadfield Medal 
for 1951 of the Institute has been awarded to Mr. 
William Barr, of Colvilles, Ltd., president of the 
West of Scotland Iron and Steel Institute, for his 

mtributions to research in steelmaking. Dr. C. H. 
Desch has been nominated for honorary membership 
ff the Iron and Steel Institute. 


Institution of Mining Engineers 


Str ANDREW Bryan has been re-elected president 
of the Institution of Mining Engineers for the year 
1951-52. The Institution has announced the award 
of the following Medals. Institution Medal: this, 
the highest distinction the Institution can bestow, 
has been awarded to M. Etienne Audibert, president, 
Charbonnages de France, and director-general, Centre 
d'Etudes et Recherches, in recognition of his dis- 
tinguished services to minirg engineering and of 
his achievements in research into safety in coal mines. 
Douglas Hay Medal: the first award of this Medal, 
founded in 1950 to perpetuate the memory of the late 
Prof. Douglas Hay, past-president of the Institution, 
has been made to Prof. J. Ivon Graham, professor 
if coal-mining, University of Otago, Dunedin, New 
Zealand, in recognition of his outstanding contribu- 
tions to the Transactions over a period of many years 
with particular reference to his work for the improve- 
ment of the health and welfare of miners. The 
Institution has also awarded the following Prizes : 

Vavor and Coulson” Students Prizes: 20 guineas 
to K. Z. George; and 5 guineas each to C. R. Lloyd 
Jones and E. J. Polak; “Vietor’’ Students Prize of £100 
to H. S. Alpan; Laurence Holland Prize of £15 to 
N. E. Roberts. The fifty-seventh annual genere| 
meeting of the Institution will be held at the Con- 
naught Rooms, Great Queen Street, London, W.C.2, 
on January 18, 1951. The summer meeting will be 
held in Nottingham during July 4—6, 1951. 


Conference of the Universities of Great Britain 

and Northern Ireland 

THE 1950 Home Universities Conference, convened 
by the Committee of Vice-Chancellors and Principals, 
will be held in the Beveridge Hall, University of 
London Senate House, during December 15-16. This 
Conference is open only to delegates appointed by 
the universities and to specially invited guests. The 
programme consists of three sessions: December 15, 
at 2.30 p.m., “The University as a Regional Focus”’ 
chairman, Sir Hector Hetherington) ; December 16, 
at 10.30 a.m., “National Service and the Universities” 
chairman, Mr. Avery Woodward) ; and December 16, 
t 2.30 p.m., “Overseas Students in British Univer- 
sities” (chairman, Dr. Lillian M. Penson). For the 
first session, the opening speakers and their subjects 
will be: Prof. W. Fisher Cassie (Newcastle upon 
I'yne), on applied science ; Prof. T. 8S. Simey (Liver- 
pool), on social sciences; Sir Lionel Whitby (Cam- 
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bridge), on medicine; and Prof. Ross D. Waller 
(Manchester), on adult education. For the second 
session, the speakers are Mr. C. E. Escritt (Oxford) 
and Mr. T. R. Henn (Cambridge). For the third 
session, the speakers are Dr. G. V. Allen (Malaya) 
and Sir Ronald Adam (British Council). A full pro- 
gramme is being prepared by the Association of 
Universities of the. British Commonwealth, 5 Gordon 
Square, London, W.C.1. 










Announcements 

OwIncG to illness, Sir James Chadwick will not be 
able to deliver the Rutherford Lecture of the Physical 
Society at Cambridge on December 8, and instead 


the Lecture will be given by Dr. A. S. Russell, 
of Christ Church, Oxford. The rest of the pro- 
gremme for the Society’s Autumn Meeting at 


Cambridge, on “Recent Techniques in the Detec- 
tion of Elementary Particles”, will be held during 
December 8-9, as planned. 


Tue Pittsburgh Award of the American Chemica! 
Society for 1950, a bronze plaque which is awarded 
annually for outstanding service to chemistry, has 
been made to Dr. William A. Hamor, assistant 
director of the Mellon Institute. Dr. Hamor is well 
known for his management of research projects 
and as author and editor of numerous scientific 
publications, including his editorship since 1947 of 
Chemical Monographs for the American Chemical 
Society. 


THE University of Sheffield has conferred the title 
of emeritus professor on Prof. J. H. Andrew on his 
retirement from the chair of metallurgy (see Nature, 
July 29, p. 174). Dr. G. B. Walker has been ap- 
pointed lecturer in electrical engineering in the 
University. 


Tue following appointments in the University of 
Birmingham have recently been announced : Lecture- 
ships, Dr. J. Kolbuszewski and I. T. 8. Essery (civil 
engineering), and D. V. Wilson (industria! metallurgy); 
Fellowships, W. A. Pullman (James Watt fellow in 
mechanical engineering), Dr. G. E. Brown and H. E. 
Paneth (research fellows in mathematical physics), 
J. J. Pick (research fellow in industrial metallurgy) 
and G. K. Williamson (research fellow in metallurgy). 
Messrs. Joseph Lucas and Co., Ltd., has covenanted 
to give £1,800 a year for seven years for the endow- 
ment of a fellowship in electro-metallurgy. 


THE third Anglo-American Aeronautical Conference, 
convened jointly by the Royal Aeronautical Society 
and the Institute of the Aeronautical Sciences (of 
the United States) will be held in Brighton during 
September 1951. The technical sessions will be held 
during September 7-11 and will be followed by a 
number of visits to aeronautical firms and establish- 
ments. Information can be obtained from the Royal 
Aeronauticel Society, 4 Hamilton Place, London, 
W.1. ‘ 


Mathematical Pie was started by the Gateway 
School, Leicester, as a wall newspaper dealing with 
various mathematical topics, and is now being pub- 
lished for general circulation. It is: hoped that 
schools and other interested persons will co-operate 
by sending items of interest so that it can be enlarged 
and published regularly as a forum of mathematical 
affairs. Copies are available (ld. for No. 1, 2d. for 
the next issue) from R. H. Collins at the Gateway 
School, Leicester. 
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THE ANKARA MELANGE AND THE ANATOLIAN THRUST 
By Sim EDWARD BAILEY, F.R.S., and Prot. W. J. McCALLIEN 


tr. of us (W. J. M.) was professor of geology in the main limestones Permo-Carboniferous in an 
the University of Ankara from 1944 until 1949. _ inclusive sense, and the main developments of Stein. 
During this period opportunities were taken of mann’s trinity, Mesozoic. It had been impossible for 
exploring many parts of Turkey. Welcome financial one of us (W. J. McC.) to undertake detailed mapping 
assistance was received from the Royal Society while at the University of Ankara, since, quite 
through the British Council; and invaluable properly under existing conditions, a foreigner 
geological guidance was obtained from the findings attempting such a task is subjected to endless ques. 
of previous workers (for example, Chaput'). For- tioning. On the other hand, a research student, Ofuz 
tunately, a very useful summary of these findings is Erol, starting in 1947 and working under close super. 
available in the eight sheets of the Turkish Geological vision, has produced a valuable thesis the title of 
Survey of the country, 1 : 800,000, issued during which when translated reads “A Study of the Geology 
1941-46 by the Maden Tetkik ve Arama Enstitiisii and Geomorphology of the Region S.E. of Ankara in 
(Institute of Mining Study and Research), which Elma Dag and its Surroundings”; and this is illus. 
corresponds roughly with the Department of Scientific trated with a careful geological map (not as yet 
and Industrial Research in Britain. published) on the scale of 1: 100,000. For our 
One result has already appeared, namely, an present purpose it is only necessary to say that Ero! 
announcement of the widespread occurrence of pillow firmly established a broken, block structure for the 
lavas*. Apparently the name pillow lava has not greywacke—limestone complex of the wide district he 
previously been employed for Turkish examples, described, in many cases separating individual blocks 
though some of them are among the clearest in the of limestone on his map ; and that he found numerous 
world. In many cases these lavas occur with ser- microfossils in limestones, some of which have been 
pentine and radiolarian cherts in what is known as_ referred by palxontologists to the Middle Permian. 
the green-rock or ophiolite association. Thus the We had the great advantage of Erol’s company and 
recognition of pillow lavas completes for Turkey the guidance during one week of our visit. 
Steinmann trinity—pillow lava, serpentine, radio- It is thought that it may be helpful to furnish a 
larite. Steimmann’s realization of this trinity as a preliminary note on our results, as they bear closely 
world-wide, age-long characteristic of geosynclinal upon current discussions of such topics as the Simme 
deposition ranks among the most exciting achieve- 
ments of geological research (cf. ref. 3, p. 1718). The a - , 
pillow lavas of Turkey are decomposed basic rocks, f t > = 
of the general type called spilite by Flett and others ac * 
in Britain. Another feature of Turkish geology, well Bt 
illustrated in the Ankara district along with Stein. > = 3 (-—<..--:.:; ep 
mann’s trinity, is the broken, block condition of pre- cas eae aan 
Tertiary rocks, holding as a general feature over an ae ere rie parse 
extremely wide area. The resultant complication is Cite Neelam aaa. cc Cio 


so great that it was decided, if possible, to arrange a ro ttaesese 
i 
RQ 















considerable detail. The adventure has materialized sg eet hese 
through the support of the Carnegie Trust, the oS ae 
University College of the Gold Coast, and the Maden “-s}°: 
Tetkik ve Arama Enstitiisii. Our work was much 
facilitated by our enrolment as temporary members 
of the Turkish Geological Survey. 

We worked for rather more than a month from two 
centres, the modern Turkish capital, Ankara, and the 
ancient Hittite site, Alaca Héyiik, excavated by the 
Turkish Historical Society since 1935. Alaca Héyiik 
lies a dozen kilometres west-north-west of the town 
of Alaca and 160 km. east-north-east of Ankara. Our 
facilities included ‘jeep’ transport, which enabled us 
to wander everywhere. The broken rocks, consisting 
mainly of greywackes, limestones and the Steinmann 
trinity, are in great disarray ; yet, with the help of 
fossils, mostly of the micro order, and found quite 
commonly both in the limestones and the cherts, the 








joint excursion to investigate the phenomenon in 






























































Geological Survey map has diagrammatically divided , 
the area into Paleozoic and Mesozoic, with local : Ran | 
refinements such as Permo-Carboniferous, Lias, a EAN EA SAP) | 
Oolite and Jurasso-Cretaceous. We established un- ta a SS —__ a | 





doubted, important recurrences of rock types at enh ain ae 

. Ps . t skete’ Anatolian thrust ti Pontic 3 
more than one horizon ; but broadly speaking, we rocks, stripped of Tertiary and Guterany oven. <7 
are satisfied that the main greywackes are Devonian, Syro-Arabian Platform 
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Nappe of the Alps, the Ligurian Nappe of the Apen- 
nines, and the Radiolarite Nappe of the Zagros 
Mountains in Iran. 

(1) Ankara is situated upon exposures of pre- 
Tertiary rocks obscured to some extent by Neogene 
cover. These exposures, rimmed by Eocene or 
Oligocene, are due to what may be called the Ankara 
Anticlinal, and run in a general north-easterly 
direction, continuing thus to the foot of the Pontic 
Black Sea) Mountains past Cankiri, the latter 
100 km. north-east of the capital. Our personal 
knowledge of the exposures extends from near 
Haymana, 60 km. south-west of Ankara, to about 
half-way between Ankara and Cankiri. The width 
of the belt at Ankara is about 60 km. In all parts of 
this anticlinal country which we have seen, the pre- 
Tertiary rocks are in the condition of a mélange, 
with the possible exception of some of the greywacke, 
which, however, only gives poor exposures. We know 
definitely, from our own experience, of some 6,000 
sq. km. of mélange as exposed along the Ankara 
anticlinal, and it is clear that this is only a small 
fraction of an immense whole. For example, Blumen- 
thal‘ in a map showing part of the pre-Tertiary 
beyond Qankiri reserves a tablet for ““Mésozoique & 
faciés tectonique brouillé” (see also under heading 4 
below). We propose to call this broken mixed zone 
the Ankara mélange, out of respect for the de- 
scriptions that E. Greenly and C. A. Matley have 
given of the somewhat similar Gwna mélange in 
Anglesey and the adjoining Lleyn peninsula of Wales‘. 

2) The Ankara mélange is composed of fragments 
and masses of the component rocks already cited, 
ranging exceptionally up to kilometres in length. 
The most widespread and conspicuous blocks are 
made of white-weathering limestone, bare of soil. 
Search invariably shows debris of associated rock, 
zreywacke or spilite as the case may be, as soon as 
one steps off a bare limestone patch, no matter how 
bizarre its outline. Moreover, numerous exposures of 
sheared contacts and of discordant dips show that 
the blocks are tectonic. Some, of course, are com- 
posite, consisting, for example, of limestones with 
accompanying interbedded spilites. The block frag- 
mentation of the Steinmann trinity is also self-evident 
wherever soil has been washed away. It is advertised 
by sharp colour and structural contrasts among the 
component rocks. 

(3) The general elongation of component blocks 
throughout the Ankara mélange tends to be north- 
easterly. Though contacts are greatly sheared, the 
interiors of limestone blocks are often massive and 
there are numerous exposures of undeformed pillow 
lavas. Where shearing and folding are prominent a 
crude cleavage is general. The greywackes and 
accompanying shales are much more broken down 
and sheared than the limestones. 

(4) A group of anticlinal outcrops centred about 
Alaca Héyiik shows the Ankara mélange reappearing 
from under the Eocene. They leave no doubt that 
the Ankara mélange continues without change of 
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| style, not only eastwards as far as Alaca Héyiik, but 


also far beyond this ancient site and modern village. 

(5) Although the breaking and mixing of the com- 
ponents of the mélange are wonderful to behold, it 
is evident that it is not complete, since there is a 
marked tendency for certain types of rock to maintain 
an irregular association. For example, large areas, 
predominantly formed of the Steinmann trinity, have 
been picked out, more or less faithfully, on existent 
maps. As these areas generally adjoin the Eocene 
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cover, it is certain that at the time of its formation 
the upper portion of the mélange was formed from 
what was previously the upper portion of the affected 
stratigraphical column. 

(6) The mélange in places assumes an appearance 
of schuppen struktur, but not with sufficient regularity 
to warrant deductions regarding the direction of the 
movement responsible for its production. 

(7) Eocene conglomerate-breccias rest on the 
mélange and present a patent contrast between sub- 
marine and subterranean accumulation. The Eocene 
has derived much of its material from the mélange, 
including occasional limestone blocks measuring 
tens of metres, and obviously distributed by 
tunamis. 

(8) The Eocene is sharply folded with dips ranging 
to vertical, and this adds to the difficulty of inter- 
preting the attitude of blocks contained in the 
mélange. 

(9) Among the serpentines and radiolarites of the 
Steinmann trinity, we found in five independent 
exposures variations of the following succession : 
serpentine ; some few metres of calcitized serpentine 
veined by rather crystalline sedimentary-looking 
limestone ; a smal! thickness of the same limestone, 
well bedded ; thick radiolarian cherts. These left us 
in no doubt that many of the serpentines of Turkey 
are submarine lava flows. Such a conclusion would 
probably have been reached long ago in this or other 
regions, if it had not been for the large size of the 
original olivine crystals, a size that proclaims plutonic 
growth. Fortunately, N. L. Bowen, as was emphasized 
at a recent meeting of the Geological Society when 
he received the Wollaston Medal, has argued on 
laboratory and field experience that the great bulk of 
the crystallization of peridotites, from which ser- 
pentines have been derived, was completed before 
the crystal-concentrate plus lubricant-liquid under- 
took its last journey. 

(10) Obviously the radiolaria of the Steinmann 
trinity have fed on silica-water, supplied not only by 
submarine, pillow, spilite lavas, as Dewey and Flett 
have so well maintained*, but also by submarine, 
peridotite flows. 

(11) There are features of the Steinmann trinity, 
such as a frequent association of interbedded fine- 
grained greywacke, which suggest that Steinmann 
was wrong in assuming great depth of sea at the time 
of its formation. On the other hand, until peridotite 
or serpentine lavas are found among terrestrial 
accumulations, it is plausible to argue that consider- 
able external hydrostatic pressure is required to 
maintain the lubricant necessary for their out- 
pouring. 

(12) We have mentioned under heading (4) how 
the Ankara mélange, exposed in the Ankara anti- 
clinal, reappears eastwards in the Alaca Héyiik group 
of anticlinals. The width of separating Early Tertiary 
outcrop occupying the intervening synclinal is, in this 
traverse, 60 km. The synclinal outcrop diminishes 
greatly northwards past Cankiri; but it increases 
correspondingly southwards and eastwards past 
Kirgehir, after which the synclinal may be named. 

(13) A remarkable feature of the Kirsehir syn- 
clinal is that its Early Tertiary outcrop is in very 
many places interrupted by great spreads of marble 
and crystalline schists intruded by granite or diorite. 
These rocks are clearly pre-Tertiary : they pass under 
the adjoining Tertiary and have yielded debris to the 
same. Similar rocks are found occasionally in direct 
contact with the assemblage characteristic of the 








940 


Ankara mélange. We shall speak of these crystallines 

as the Kirsehir crystallines. 

(14) The highly accentuated synclinal disposition 
of the Kirgehir crystallines with reference to the 
Ankara mélange shows that the former constitute 
part of a great nappe de recouvrement covering the 
latter. In the anticlinal areas the Early Tertiaries 
rest preferentially on the mélange, because the anti- 
clines originated with concomitant erosion before the 
Early Tertiaries started to accumulate. In the syn- 
clinal areas the Early Tertiaries rest preferentially on 
the Kirgehir crystallines, because here erosion has 
spared extensive masses of the nappe de recouvrement. 

(15) We believe that the Kirgehir nappe is most 
probably a Pontine nappe, and that the thrust at its 
base, which we suggest be called the ‘Anatolian 
thrust’, is essentially a boundary between Pontic 
(Black Sea) and Taurus (Mediterranean) pre-Tertiary 
rocks, which differ in facies. The Ankara mélange 
we interpret as Taurus rocks beneath the Anatolian 
thrust ; the Taurus Mountains as a continuation of 
similar rocks bulldozed towards the south. 

(16) The horizontal displacement postulated along 
the Anatolian thrust amounts to about 350 km. 
This is greater than the minimum displacement 
measured along other thrusts as yet described. The 
Térnebohm thrust in Scandinavia has a minimum 
displacement of about 130 km. 

(17) We are conscious that our conclusions differ 
considerably from Kober’s conception’ of a Zwischen- 
gebirge between the Pontic and Taurus Mountains, 
and also from Paréjas’s interpretation® of transversal 
anticlinals and synclinals in the same region. 

In conclusion, we wish to express our thanks to 
Prof. H. N. Pamir, director-general of Maden Tetkik 
ve Arama Enstitiisii, and Dr. Recep Egemen, director 
of the Geological Branch of the same, for their con- 
stant help during our sojourn in Turkey. 

* Chaput, E., Carte géologique de la région d’Angora, 1 : 135,000. 
(University of Istanbul, 1930). “Voyages d'études géologiques et 
géomorphogéniques en Turquie” (Paris, 1936). 

* McCallien, W. J., Bull. Turk. Geol. Soc., 2, 1 (1950). 

* Bailey, E. B., Bull. Geol. Soc. Amer., 7, 1713 (1936). 

* Blumenthal, M., M.7.4A. Pub., B, No. 13 (1948): see Fig. 2. 

* Greenly, E., “The Geology of Anglesey” (Mem. Geol. Surv., 1919). 

* Dewey, H., and Flett, J. S., Geol. Mag., 202 (1911). 

’ Kober, L., “Das alpine Europe” (Berlin, 1931). 

* Paréjas, E., Rev. Fac. Sci. Univ. Istanbul, B, &, fase. 3-4 (1940). 


OXIDATION OF PYRUVIC-OXIME 
BY SOIL ORGANISMS 


By Pror. J. H. QUASTEL, F.R.S., Dr. P. G. 
SCHOLEFIELD and Dr. J. W. STEVENSON 


Research Institute, Montreal General Hospital, Montreal, 
and Department of Bacteriology and Immunology, McGill 
University, Montreal 


T has been shown by Lees and Quastel' that 
pyruvic-oxime undergoes rapid nitrification in 
soil during perfusion, and by Quastel and Scholefield* 
that this process is accomplished by organisms other 
than the autotrophs Nitrosomonas and Nitrobacter. 
This was proved by the facts that soils enriched with 
organisms capable of oxidizing pyruvic-oxime cannot 
oxidize ammonium ions, and that soils enriched with 
ammonia- or nitrite-oxidizing organisms cannot 
oxidize pyruvic-oxime (without a preliminary lag 
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period), though they can immediately oxicize 
ammonium or nitrite ions respectively. Moreover, 
ethyl urethane and methionine, which strongly 
inhibit the process of nitrification in soil, have no 
inhibitory effects on the oxidation of pyruvic-oxime 
to nitrite. Potassium chlorate, which retards the 
development of Nitrobacter, is similarly inert. Quaste! 
and Scholefield? came to the conclusion that soils 
contain organisms, presumably heterotrophs, that can 
bring about a speedy oxidation of pyruvic-oxime to 
nitrite. 

This conclusion has now been confirmed, and the 
present communication represents a_ preliminary 
statement concerning the isolation and properties of 
the organisms concerned. 


Isolation of Pyruvic-Oxime Oxidizing Organisms 


Soil is perfused at 21° C. with pyruvic-oxime 
solution (7/200), neutralized with sodium hydroxide 
to pH 7-2, using the technique of Lees and Quaste!" 
as modified by Audus*, until the oxime is nitrified as 
completely as possible. The soil is washed with water 
and reperfused with fresh pyruvic-oxime solution 
until nitrification has again taken place. The process 
is repeated several times until the rate of nitrification 
has become constant. The soil, thus enriched with 
pyruvic-oxime oxidizing organisms, is removed from 
the perfusion apparatus after being allowed to drain 
as fully as possible. About 2 gm. of the moist per 
fused soil crumbs are brought into a finely particu 
late suspension in 6 ml. of distilled water by gently 
grinding in a mortar, larger soil particles are allowed 
to settle, and the supernatant fluid containing a 
suspension of fine particles is cultured. The culture 
medium, containing pyruvic-oxime as the sole source 
of assimilable carbon and nitrogen, is prepared from 
the following constituents: K,HPO,, 0-5 gm.; 
MgSO,.7H,0, 0-2 gm. ; NaCl, 0-2gm.; MnSO,.4H,0, 
trace; FeCl,.6H,O, trace; granular agar (‘Difco’), 
15 gm. These are dissolved in 1 litre water, the pH 
adjusted to 7-0, and the solution is dispensed in 
100-ml]. lots and autoclaved at 120° C. for 20 minutes. 
10 ml. of a 0-25 M pyruvic-oxime solution (pH 7:2), 
sterilized by Seitz filtration, is added to each 100-ml 
lot of molten agar, and plates are poured. An 
inoculum of 0-1 ml. of the soil suspension is spread 
over each plate, which is incubated either at 25° ( 
or at 37° C. 

Discrete colonies are usually obtained, and i 
spite of the fact that perfusion of the soil has been 
carried out at 21° C., optimal growth on the plates 
occurs at 37° C. There is no selective effect of 
incubation temperature, plates incubated at 25° C. 
and 37° C. showing the same flora. Plates are in- 
cubated for 72 hours. Nitrite formation by the 
colonies on the plate is shown by removing a small 
square (0-5 sq. cm.) of the agar bearing the colony 
and dropping it into a test tube containing Ilosva’s 
reagent. A strong positive reaction develops with all 
colonies of pyruvic-oxime oxidizing organisms. Con 
trol squares of sterile pyruvic-oxime agar incubated 
for the same period of time show no trace of nitrite. 

Three distinct species of organisms have been 
isolated from the plates after subculture from the 
soil, and all are capable of oxidizing pyruvic-oxime 
with the formation of nitrite. Various organisms will 
grow On & pyruvic-oxime medium without nitrite 
liberation, but these organisms are not to be found 
on plates subcultured from soils enriched, by per- 
fusion, with pyruvic-oxime oxidizing organisms. This 
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suggests @ process of selection or adaptation during 
the process of perfusion. 

Two of the species isolated from the perfused soil 
fall into the genus Achromobacter; the third is 
identified as a Corynebacterium. A third species of 
the genus Achromobacter capable of oxidizing pyruvic- 
oxime to nitrite has been isolated from a sample of 
feces. 

None of a variety of species of micro-organisms 
held in stock possesses, initially, the power of 
oxidizing pyruvic-oxime to nitrite ; indeed, many of 
the organisms fail to develop on the pyruvic-oxime 
medium. Growth, when it occurs, is sparse, taking 
three days to a week of incubation. As adaptation is 
a very likely factor in determining the ability of the 
organism to attack pyruvic-oxime, four selected 
species, namely, Achromobacter hartlebii, Achromo 
bacter perolens, Agrobacterium radiobacter and Bac- 
terium globiforme, have been carried through six 
successive transfers on pyruvic-oxime agar. On the 
sixth transfer the two species of Achromobacter produce 
small amounts of nitrite. Agrobacterium radiobacter 
and Bacterium globiforme fail to produce nitrite. It 
is of interest to note that the two species that gain, 
presumably by adaptation, the ability to attack the 
substrate with formation of nitrite are both members 
of the same genus as the two highly active species 
isolated from the perfused soil. 
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Pyruvic-Oxime Oxidase 


One of the species of Achromobacter isolated from 
the perfused enriched soil is grown on pyruvic-oxime 
agar plates for 72 hours, harvested and washed with 
water. The suspension of resting organisms is found 
to be capable of vigorous oxidation of pyruvic-oxime 
with liberation of nitrite. The enzyme accomplishing 
this process is termed, provisionally, pyruvic-oxime 
oxidase. 
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The conventional Warburg manometric technique 
is used for studying the metabolism of the pyruvic- 
oxime oxidizing organisms and the rates of oxidation 
of the oxime in presence of these cells. For experi- 
ment, an appropriate quantity of the washed cell 
suspension is placed in a Warburg manometer vesse} 
in presence of 0-2 ml. 0-02 M pyruvic-oxime (pH 7-2), 
the total volume in the flask being made up to 
3-2 ml. with water. The rate of oxygen consumption 
at 37° C. is followed. Control experiments are carried 
out in absence of the oxime. Typical curves showing 
the rates of oxygen consumption are given in the 
accompanying graph. Experiments are continued 
until the rate of oxygen consumption in presence of 
pyruvic-oxime, which is initially high, falls to the 
value obtained by the control in absence of pyruvic- 
oxime. Nitrite formation is estimated colorimetrically, 
a typical result being shown in Table 1. 


Table 1. OXIDATION OF PYRUVIC-OXIME BY RESTING CELLS OF THE 
ISOLATED Achromobacter 
Pyruvic- O, consumed Ratio 
oxime Nitrite (corrected Moles O, uptake 
added formed for control) Moles NO, formed 
0-2 ml. 0°16 ml . la 
0-02 M 0-02 M 128 ¢.mm a? 1-78 


= 71-7 C.mm. gas 
(1 gm. mole. = 22-4 |. gas) 


Nitrite formation, after metabolism of the pyruvic- 
oxime has ceased, accounts for 80 per cent of the 
nitrogen added initially as the oxime. The oxygen 
uptake, after correction for the control, is such that 
the ratio of moles oxygen consumed divided by the 
moles of nitrite formed is 1-78. The theoretical value 
of the ratio for oxidation of 1 mole pyruvic-oxime 
to 1 mole nitrite is 1. This ratio, however, must be 
increased as further oxidation of pyruvate, formed as 
an intermediate, takes place. Pyruvate alone is 
oxidized by the species of Achromobacter under 
investigation, at a fairly rapid rate, sufficient to 
account for the fact that no pyruvate may be 
detected during the oxidation of pyruvic-oxime. 
Further details of the oxidizing powers of these 
Achromobacter will be published in due course. It is 
considered that the first step in the oxidative meta- 
bolism of pyruvic-oxime is according to the equation : 


CH,.C(NOH)COOH + O, = CH,CO.COOH + HNO,, 


the process being catalysed by the enzyme pyruvic- 
oxime oxidase. 

Oxidation of the oxime by the Achromobacter is 
poisoned by cyanide and azide. 


Inhibition of Pyruvic-Oxime Oxidase by Oximes 


Among the many oximes investigated only pyruvic- 
oxime and oxalacetic-oxime are oxidized to nitrite on 
perfusion through soil?*. 

A number of oximes are capable of inhibiting, 
however, pyruvic-oxime oxidase, showing an affinity 
for the enzyme although oxidation does not take 
place. Three such oximes are phenyl pyruvic-oxime, 
p-arabinose-oxime, a-ketoglutaric-oxime. Typical 
results are shown in Table 2. 


Table 2. INHIBITIONS EFFECTED BY OXIMES OF PYRUVIC-OXIME 
OXIDASE IN PRESENCE OF THE RBSTING CELLS OF THE Achromobacter 


Percentage inhibition of activity of pyruvic- 

oxime oxidase. Initial concentration of 

pyruvic-oxime is M/750, in presence of 

Oxime (M/750) phosphate buffer (M/30) at pH 7-4 
Pheny! pyruvic oxime 33 
D-arabi nose-oxime 46 
a-ketoglutaric oxime 32 
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The oximes investigated do not diminish the final 
values of oxygen consumed or of nitrite produced 
from pyruvic-oxime by washed suspensions of 
Achromobacter. They only retard the rates at which 
these values are attained. They appear to act as 
competitive inhibitors. 


Summary 


Three species of organisms have been isolated from 
a soil, perfused with neutral pyruvic-oxime solution, 
that attach this oxime with formation of nitrite. 
Two of the species fall into the genus Achromobacter ; 
the third is identified as a Corynebacterium. The 
enzyme oxidizing the oxime is termed pyruvic-oxime 
oxidase. This may be an adaptive enzyme as it 
is developed in certain members of Achromobacter 
by continued subculture on pyruvic-oxime media. 
The ratio of moles of oxygen consumed to moles 
of nitrite formed by resting cells of the isolated 
Achromobacter at 37° C. at pH 7-4 in presence of 
pyruvic-oxime is 1-78. Pyruvic-oxime oxidase is 
inhibited, probably competitively, by phenylpyruvic- 
oxime, D-arabinose-oxime, and «-ketoglutaric-oxime, 
which are not themselves oxidized by the enzyme. 

Grateful acknowledgment is made to the National 
Cancer Institute of Canada for a grant in aid of a 
programme of work, of which the above represents a 
part, and also to Dr. 8. B. Baker for the preparation 


of p-arabinose-oxime. 


' Lees, H., and Quastel, J. H., Biochem. J., 40, 824 (1946). 

* Quastel, J. H., and Scholefield, P. G., Nature, 164, 1068 (1949) 
* Lees, H., and Quastel, J. H., Chem. and Indust., 26, 238 (1944) 
* Audus, L. J., Nature, 158, 419 (1946). 


AUTOMATIC COMPUTING 


SUMMER school in programme design for an 
4 automatic digital computing machine was held 
at Cambridge in the University Mathematical 
Laboratory during September 12-21. The arrange- 
ments were made with the co-operation of the Board 
of Extra-Mural Studies, and the lectures and demon- 
strations were given by members of the staff of the 
Laboratory and others closely associated with it. 
The course was concerned mainly with the methods 
which have been developed for use with the EDSAC 
(electronic delay storage automatic calculator) which 
has been constructed in the Laboratory. The same 
principles are, however, applicable with small 
modification to other machines of similar type, and 
lectures were given by Dr. T. Kilburn, of the Univer- 
sity of Manchester, and Mr. J. H. Wilkinson, of the 
National Physical Laboratory, on the preparation of 
programmes for the machines with which they are 
associated. About forty students from universities, 
industrial research laboratories, and government 
departments, including several from France, Holland 
and Germany, attended the course. Practical work 
in numerical analysis and in programme design was 
included, and there were opportunities for gaining 
experience in the use of the EDSAC. Several members 
of the course were able successfully to run small 
problems of their own on the machine. 

An automatic computing machine can perform a 
very limited variety of numerical operations—in the 
case of the EDSAC, addition, subtraction and multi- 
plication only. Each operation is called for by an 
‘order’, and to perform even the simplest math- 
ematical calculation an extended sequence of orders is 
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required. The sequence of orders is known as the 
programme. The EDSAC uses punched teleprinter 
tape for input of orders and numbers. 

In order to simplify the preparation of programmes, 
it is very desirable that a library of sub-routines, that 
is, standard sequences of orders for carrying out 
common arithmetical operations, should be estab. 
lished. Sub-routines should be so designed that their 
incorporation in & programme is as simple as possible. 
At present the library associated with the EDSAC 
contains about seventy-five sub-routines which fal! 
into various classes. There are basic sub-routines for 
performing the operation of division (the EDSAC has 
no built-in divider) and for the input and output of 
numbers. These latter sub-routines convert numbers 
from the scale of ten to the scale of two which is 
used within the machine, and vice versa, and some 
of the output sub-routines, in addition, control the 
layout of the printed page. There are sub-routines 
for taking square roots and cube roots, for evaluating 
sines and cosines and other elementary transcendental! 
functions, for the summation of power series with rea! 
or complex coefficients, and for direct and inverse 
interpolation. On a higher level of complexity are 
sub-routines for performing numerical quadrature 
and for integrating ordinary differential equations. 
In another class there are sub-routines which facilitate 
the handling of complex numbers, ‘floating decimal’ 
sub-routines for use in problems in which the magni 
tudes of the numbers concerned vary over & wide 
range, and sub-routines for assisting the programmer 
to prepare programmes in which complicated counting 
operations are involved. Sub-routines are stored in 
the form of lengths of punched teleprinter tape and 
can be copied mechanically on to a programme tape. 

When faced with a new problem, the programmer 
must first decide which parts of the calculation can 
be performed by sub-routines from the library, and 
which parts will have to be programmed ab initio. 
The orders for performing the latter may be contained 
in @ master routine (alternatively called a main pr: 
gramme), which will also contain orders for calling 
in the sub-routines as required. It is sometimes con 
venient to construct one or more sub-routines 
specially for the problem in hand; these can be 
called in by the master routine in the same way as 
library sub-routines. The advantage of this pro 
cedure is that it enables the master routine itself to 
be simplified. The various routines and any sequences 
of numbers which are required for the problem ar 
punched separately on short lengths of tape—th« 
library sub-routines are already in this form—and 
copied mechanically on to a single input tape for th 
EDSAC. This tape contains everything required to 
enable the machine to perform the calculations, and, 
beyond putting it in the tape-reader, no setting-up 
of the machine is necessary. 

When drawing up & programme it is very easy to 
make some blunder which may be trivial in itself, 
but which will cause the machine either to stop or to 
print wrong or meaningless symbols. Experience has 
shown that one cannot be sure of detecting al! 
these blunders by inspection. One method of detecting 
them is to make the machine proceed order by order 
under the control of a push-button and to inspect the 
contents of the store each time. This is, however, 
very wasteful of machine time, and it is better to use 
methods in which the information required is printed 
automatically. For example, it is a good practice 
when first designing a programme to arrange that 
a code letter is printed every time a sub-routine is 
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called in. If then the machine stops on account of 
an error, the sequence of code letters printed will 
help the programmer to localize the error. Later, 
when the programme has been proved to work satis- 
factorily, the printing of code letters can be cut out. 
In a similar way, it is a good idea to begin by including 
orders in the programme which will print out extra 
numerical information that can be used for checking 
purposes. These orders can also be removed when 
the programme has been shown to work correctly. 
For more detailed checking there are a number of 
sub-routines in the library which, when attached to 
a programme, cause the machine to print (in addition 
to, or instead of, the numbers specified in the pro- 
gramme) some detailed information which can be 
analysed afterwards. Thus, the machine may print 
a letter specifying the type of each order (for example, 
A for add, S_for subtract, etc.) as it is executed ; 
alternatively, the number in the accumulator register 
may be printed each time it is cleared. 

It frequently saves timo in the long run if those 
sub-routines which have been constructed specially 
for the problem are tested on the machine before 
being incorporated in the full programme. The sub- 
routines from the library, of course, are known to be 
free from error, and this fact alone would make the 
use of a library highly desirable, quite apart from 
other advantages. 

Members of the summer school were shown various 
examples of programmes prepared for the EDSAC, 
including one for obtaining solutions of Emden’s 
differential equation which occurs in astrophysics. 
The EDSAC has also been applied to problems arising 
in geophysics, wave mechanics, statistics, electron 
optics and electrical engineering. 
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SPECIAL LIBRARIES AND 
INFORMATION SERVICES 


eb twenty-fifth annual conference of Aslib, held 
at the University of Bristol during September 
22-25, marked the beginning of the second quarter- 
century of service of the Association of Special 
Libraries and Information Bureaux, and was attended 
by two hundred and thirty delegates representing a 
wide variety of interests and studies, scientific and 
humane. The conference was welcomed by the vice- 
chancellor of the University, Sir Philip Morris, at a 
dinner and reception on the night of September 22. 

At the opening session on the morning of September 
23 the president of the Association, Dr. Perey Duns- 
heath, made a short speech in which he described 
Aslib as an “invisible investment’’ paying to the 
nation dividends both tangible and generous, since it 
is @ society of special libraries—‘‘places where the 
progress of science and specialized knowledge are 
fostered and furthered at every step’. The usual 
presidential address was replaced by one by the 
director, Mr. Leslie Wilson, who paid a warm tribute 
both to the voluntary effort which has built up the 
Association in the past and to the generous support 
received for some years through the Department of 
Scientifie and Industrial Research and now greatly 
increased. While welcoming the present trend in 
national life towards a partnership between voluntary 
effort and State support, he emphasized the obligation 
on recipients of such support to think in terms of the 
national and not merely the professional need. The 
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primary duty of Aslib at the present time is to those, 
particularly in industry, who are called upon to be 
the leaders in national recovery. The main sinew of 
their effort is industrial research ; it is Aslib’s concern 
that more special libraries and information bureaux 
should be set up in industry to supply vital scientific 
and technical information to research departments. 
The Association hopes to establish more local branches 
and a number of groups representing the interests of 
particular professions or trades, expanding by these 
means not only its membership but also one of its most 
valuable services—the provision of facilities for the 
cross-fertilization of ideas. Aslib is well represented 
on the Nicholson Committee, the successor of the 
King Panel on Technical Information Services, and 
is responsible for representing Great Britain (the 
director hoped with increasing energy) in the field of 
international documentation. There is still an 
enormous field for research in special library methods, 
and Mr. Wilson said that he hopes before long to set 
up a research committee to carry on this work and 
publish its results. He could not envisage a single 
organisation serving effectively both the technical 
and the professional interests of librarianship—it 
might be that the latter should rest more particularly 
on the Library Association—but he felt sure that the 
fundamental activity of Aslib must in the long run 
consist of research into the techniques of special 
librarianship and information work. 

On the afternoon of September 23, Mr. F. L. Kent, 
librarian of the University of Bristol, presented a 
paper on the library resources of Bristol and the 
south-west of England. It is hoped that similar 
surveys of other regions will enable a general view 
to be arrived at of the resources of Great Britain as 
a whole, particularly in special and technical libraries 
which might be willing to co-operate in the national 
inter-library lending service. The paper was followed 
by a comprehensive programme of visits to libraries, 
including the University Library (general and medica] 
libraries, engineering division, and botany and 
zoology departments), the City Library and the 
South-Western Regional Library Bureau, and the 
libraries of the Bristol Aeroplane Co. and the National 
Smelting Co.—most delegates being able to visit at 
least two of these. In addition, arrangements were 
made for individual delegates to see the libraries of 
the University of Bristol Institute of Education, 
Southmead Hospital and Messrs. W. D. and H. O. 
Wills, Ltd. 

The third session, on the morning of September 24, 
consisted of papers by Miss M. Exley and Mr. W. 
Ashworth on the re-planning and re-organisation of 
special libraries, the former being concerned mainly 
with buildings, equipment and administration, and 
the latter with re-cataloguing and re-classification. 
At the afternoon meeting, Miss E. Ditmas, former 
director of Aslib, presented a paper on the literature 
of special librarianship, containing a select biblio- 
graphy of three hundred items, copies of which were 
exhibited in an adjoining room. This paper gave rise 
to useful discussion on the future publishing pro- 
gramme of Aslib and the possibility of collaboration 
with the Library Association in this field. The con- 
ference concluded with a paper on the Earl of 
Leicester’s Library at Holkham Hall by Dr. W. O. 
Hassall, who, to at least one member of his audience, 
conveyed once again that sense of the unity under- 
lying all the diversities of librarianship, research and 
learning which was present throughout the conference. 
F. L.. Kent 
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THERMODYNAMICS OF 
ADSORPTION 


N informal! discussion on ““The Application of 
Thermodynamics and Statistical Mechanics to 
Adsorption Problems” was held in the Chemistry 
Department, University College, Dundee (University 


of St. Andrews), during July 20-21. Twenty-five 
people were present. With this small group a very 
close exchange of views was possible, and the dis- 
cussion throughout was brisk: and lively. The 
discussion was divided into two parts: (1) monolayer 
adsorption, (2) multilayer adsorption and hysteresis. 

The first section was opened by Dr. C. Kemball 
(Cambridge), who presented a paper on the entropy 
of adsorption. 
entropy changes can throw light on the mobility and 
lateral interaction of the adsorbed molecules, and 
how the entropy can be obtained both from experi- 
mental data and also theoretically, and stressed the 
importance of resolving free energies into their 
respective heat and entropy components. Two cases 
were dealt with, the mobile and immobile film. 
Comparing the experimentea! results with the theor- 
etical, it is found that the results can be divided 
into four classes: ‘supermobile’ (xenon on mercury 
at 260° K.), mobile (ethane on chabazite at 430° K.), 
intermediate (benzene on mercury at 323° K.) and 
immobile (hydrogen on glass at 20° K.). Dr. Kemball 
stressed the need for accurate surface-area determ- 
inations. 

Prof. D. H. Everett (Dundee) prefaced his paper 
on the relation between heats and entropies of 
adsorption with a discussion of the various thermo- 
dynamic quantities which have been used to describe 
adsorption data. The conditions under which these 
sets of free energies, heats and entropies can be 
derived from experimental results were precisely 
specified and the relationships between them indi- 
cated. As in the study of solutions, a reference 
system is desirable. In monolayer adsorption this 
can be either an ideal localized monolayer or an ideal 
two-dimensional gas. Using the former model as a 
reference state, it has been found that the ‘excess’ 
partial molar entropy of adsorption, obtained by 
deducting the estimated configurational entropy from 
the experimental entropy, is a linear function of the 
differential heat of adsorption. This line, for twenty 
adsorbates on charcoal at 0° C., was superposable on 
the Barclay—Butler heat-entropy plot for the evapor- 
ation of liquids. An extension of this method of 
analysis to low-temperature adsorption results (with 
Dr. D. M. Young) shows that the characteristics of 
the heat-entropy plot are markedly influenced by 
temperature. Prof. Everett concluded that the local- 
ized monolayer seems to be a satisfactory reference 
system, and pointed out the possibilities of a more 
extensive examination of the heat-entropy relation. 

Prof. R. M. Barrer (Aberdeen) and Dr. Kemball 
both stressed the difficulties encountered in reaching 
any fundamental conclusions about heat-entropy 
relations, as the experimentally accessible range of 
AG values is often rather small compared with the 
corresponding changes in AH and AS. 

Dr. H. C. Longuet-Higgins (Manchester) outlined 
the method by which he is bringing statistical 
mechanics to bear on the general relation between 
heats and entropies. The Barclay—Butler rule for 
the heats and entropies of solution of a gas in a 
liquid can be simply derived, using Henry’s law, 
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if certain additional assumptions equivalent to the 
Law of Corresponding States are made regarding 
the nature of the solute-solvent interactions. This 
treatment has been extended to adsorption assuring 
a mobile film and Henry’s law, and it was shown 
that here also a linear heat-entropy relation is to bh 
expected. 

Dr. G. Szasz (Office of Naval Research, American 
Embassy, London), speaking on calorimetric measure. 
ments of specific heats and entropies of adsorption, 
presented some recent experimental work from th 
laboratories of Prof. J. G. Aston (Pennsylvania State 
College) and Dr. J. A. Morrison (National Research 
Council, Ottawa). From the results of Aston, Szagz 
and Kingdon, a calculation has been made of the 
entropy difference at 0° K. between a film of nitrogen 
on titanium ‘dioxide corresponding to a completed 
monolayer, and a film containing 0-6 this amount of 
nitrogen. They found a positive value (+1-6 4 
1-6 cal. deg.-' mole!) instead of the negative value 
expected for an ideal localized monolayer. An 
explanation for this result was suggested by Prof. 
Barrer, who pointed out that on a heterogeneous 
surface the entropy calculated by the usual formuls 
of statistical mechanics would be in error. Later in 
the discussion an alternative explanation was sug. 
gested by Prof. Everett, who showed that it would 
be accounted for if, in fact, a second layer had started 
to form before the completion of the monolayer 
Measurements have also been made by Dr. Morrison 
and Dr. Los of the specific heat at four-tenths cover 
age, as a function of temperature, for argon on rutik 
of a high specific surface down to 14° K. Dr. Szasz 
presented some of their preliminary results, whicl 
exhibited a number of interesting features. Detailed 
discussion of these points seemed unwise until con 
firmed by later work. 

Dr. A. R. Miller (Cambridge) discussed the theo 
eticel calculation of heats of adsorption and showed 
that the variation of heat with coverage may be 
caused either by interactions between the adsorbed 
particles or by surface heterogeneity. He pointed 
out that no experiments of sufficient accuracy hav: 
been published which make it possible at present to 
distinguish between these two effects. Dr. Miller 
elso mentioned that measured heats of adsorption 
of polar molecules indicate that existing methods of 
dealing with long-range interactions between adsorbed 
molecules are inadequate. He suggested that som 
recent work on the order—disorder problem could be 
extended to take account of long-range forces. Thr 
ensuing discussion dealt with uniformity and non 
uniformity of surfaces. Dr. J. H. Singleton (Aber 
deen) directed attention to the striking change in thi 
surface properties of a metal when only a few mole- 
cules are chemisorbed on it. Dr. Szasz referred t 
recent Russian work which indicates that the change 
of heats with coverage can be accounted for by 
‘induced heterogeneity’ on an initially uniform 
surface. Mr. A. 8. Porter (Imperial College, London 
mentioned the experiments of Emmett and Kumme! 
with carbon-14 monoxide and carbon-12 monoxide, 
which these authors claim demonstrate the effect of 
heterogeneity. 

Dr. D. M. Young (Dundee) showed that recent work 
with Dr. F. C. Tompkins (Imperial College, London 
has confirmed Orr’s experimental heats of adsorption 
on cesium iodide crystals, but also that Orr’s caleu- 
lations do not refer to the same crystallographic 
plane as his experiments. Recent experimental work 
at Dundee shows that the heats of adsorption of 
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aryon On potassium chloride are some 500 cal./mole 
higher on the (111) than on the (100) plane. A 
possible link between these studies and the theory of 
crystal growth and habit modification was indicated. 
Some unpublished work of 8. Ross and G. E. Boyd 
(Oak Ridge) on the low-temperature adsorption of 
ethane on a number of sodium chloride preparations 
was mentioned. These results suggest that each step 
in & step-wise isotherm can be attributed to a different 
crystallographic plane present on the surface. Dr. 
Kemball directed attention to some interesting step- 
wise isotherms for acetone on liquid mercury, where 
each step appears to denote the filling of a fresh 
layer. The question of step-wise isotherms was dis- 
cussed and it was felt that the available experimental 
results were insufficient to warrant a general inter- 
pretation of this phenomenon. 

The section on multimolecular adsorption was 
introduced by Prof. Barrer (Aberdeen). Brief mention 
was made of the recent statistical derivation (with 
Dr. R. R. Fergusson (Aberdeen)) of the Hiittig 
equation ; it was pointed out that this equation can 
also be derived using Hill’s method of ‘vertical 
counting’. He considered that the main weakness 
of the Hiittig and Brunauer-—Emmett-—Teller (B.E.T.) 
models is their neglect of interaction forces. A new 
statistical treatment of adsorption was outlined in 
which it is assumed that sorption centres initiate the 
growth of compact clusters of limited size (as distinct 
from the columnar clusters assumed in B.E.T. or 
Hiittig treatments). Neglecting lateral interactions 
between molecules in the cluster, isotherms obtained 
are type I with some variations. Prof. Barrer and 
Mr. Robins (Aberdeen) have made considerable pro- 
gress with another new model which, like Polanyi’s 
treatment, takes into account interactions between 
sorbed molecules, as well as the comparatively long- 
range nature of dispersion forces acting between a 
massive substrate and a gaseous molecule. The 
adsorbed phase is regarded as a compressed three- 
dimensional gas. It is assumed that van der Waals’ 
equation of state is valid over the entire range of 
the adsorption isotherm, and that the interaction 
energy between a molecule and the surface varies as 
the inverse cube of the distance. Although no simple 
relationships emerge, it has been possible, using 
selected values of the heat of adsorption, to obtain 
for adsorption on a plane surface isotherms corre- 
sponding to the first three types in the B.E.T. 
classification, all the isotherms reducing to type I at 
temperatures above the critical temperature of the 
adsorbate. The theory is also being extended to 
include adsorption between parallel planes (cracks) 
and in capillaries, and on this basis it appears possible 
to obtain the other two general types of isotherm. 

Prof. Everett indicated a possible approach to the 
thermodynamic treatment of multilayer adsorption. 
If the Barclay—Butler rule be assumed valid over the 
entire adsorption process, a knowledge of the differ- 
ential heat of adsorption will permit the interpolation 
of the excess entropy term from the Barclay-Butler 
line. A comparison of this term with the experimental 
entropy would give a measure of the configurational 
entropy as a function of the amount adsorbed. This 
treatment has been applied to some results of Craw- 
ford and Tompkins; the configurational entropy 
corresponds closely to that calculated for an ideal 
localized monolayer up to about half-coverage, after 
which a sudden inflexion marks the beginning of a 
steep rise in partial molar configurational entropy. 
The general shape of the curves obtained by this 
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method correspond to that expected for a localized 
model, where adsorption in the second layer takes 
place on sites provided by groups of first-layer 
molecules. The increase in entropy arises from the 
increasing number of arrangements possible when 
adsorbed molecules can also occupy sites in the 
second layer. 

Isotherms for a number of organic vapours on 
nickel oxide were presented by Mr. G. Schreiner 
(Cambridge). These have been analysed from a 
thermodynamic point of view using Dr. Kemball’s 
method, in which values of the entropy are calculated 
at a standard state corresponding to a definite frac- 
tion of the surface covered. The assignment of a 
definite value of the fractional coverage is only 
possible if reliable values of the monolayer capacity 
are available. To this end, a detailed examination 
of the values obtained from the B.E.T. and the 
Volmer isotherms has been made. The B.E.T. values 
are about seven-tenths of the Volmer values, but it 
was concluded that the latter lead to a more con- 
sistent definition of the standard state. 

Mr. W. I. Whitton (Dundee) described some 
isotherms which he has measured for benzene on 
charcoal over a range of temperatures. At high 
coverages the adsorption and desorption isotherms 
are separated by a hysteresis loop, but the marked 
capillary condensation just as the saturation vapour 
pressure is reached was found to be completely 
reversible. The general shape of these isotherms 
suggests that capillary condensation does not become 
appreciable until the pressure approaches the 
saturation vapour pressure. The vigorous discussion 
of adsorption hysteresis which ensued demonstrated 
the need for more detailed theoretical and experi- 
mental work on this topic. 

Prof. W. F. K. Wynne-Jones (Newcastle), Drs. 
S. J. Gregg (Exeter), P. Meares (Aberdeen), R. C. 
Pink (Belfast), R. R. Smith (Dundee), and Mr. F. W. 
Smith (Dundee) also contributed to the discussion. 

W. I. Wuirron 
D. M. Youne 






INDIAN ASSOCIATION FOR THE 
CULTIVATION OF SCIENCE 
ANNUAL REPORT FOR 1949-50 


HE annual general meeting of the Indian 
Association for the Cultivation of Science was 
held in Calcutta on July 25. The Joy Kissen Mook- 
erjee Gold Medals for 1947 and 1948 were awarded 
to Mme. Irene Joliot-Curie, director of the Radium 
Institute, Paris, and to Dr. Arthur E. Morgan, 
president of the Tennessee Valley Authority, respect- 
ively. Sir Robert Robinson, president of the Royal 
Society, received the Association’s Bimala Churn 
Law Gold Medal for 1945, and the same Medal for 
1949 was awarded to Sir Alexander Fleming. Prof. 
Hermann E. Mark, director of the Polymer Research 
Institute, United States, delivered a course of 
lectures as Coochbehar professor of the Association. 
The members of the Council of the Association for 
1950-51 are as follows : President, Prof. M. N. Saha ; 
Vice-Presidents, Dr. J. C. Ghosh and Dr. D. M. Bose; 
Honorary Director, Prof. P. Ray ; Ordinary Men.bers, 
Dr. S. R. Bose, Sri Dwijesh Chandra Chakravarti, 
Dr. B. C. Guha, Dr. Satish Chandra Ganguly, Prof. 
S. K. Mitra, Prof. P. C. Mahanti, Prof. S. K. Ray, 
Hon. Sri C. C. Biswas, Dr. S. K. Banerji and Dr. 
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P. N. Brahmachari; Trustee-Member, Hon. Justice 
R. P. Mookerjee ; Nominees of the National Institute 
of Sciences of India, Dr. B. B. Dey and Dr. D. 8. 
Kothari ; Nominees of the Government of India, the 
secretary to the Department of Scientific Research, 
the educational adviser to the Government of India, 
Sri M. 8. Bhatnagar and the joint finance secretary ; 
Nominee of the Government of West Bengal, Dr. D. M. 
Sen ; Professor-Member, Prof. Santi R. Palit. 

In presenting the annual report of the Association 
for 1949-50*, the honorary director, Prof. P. Ray, 
said that the major construction work of the new 
research building of the Association at Jadavpur, 
which was started in March 1949, had been completed 
by March this year. The new Department of Organic 
Chemistry was opened during the year, and efforts 
were being made to bring into existence the Depart- 
ment of Theoretical Physics. 

During 1949-50 the Association received a capital 
grant of Rs. 400,000 from the Government of West 
Bengal and a loan of Rs. 80,000 from the Government 
of India towards the construction of the new research 
building. The Government of India had previously 
made available a capital grant of Rs. 432,000 and a 
loan of Rs. 500,000 for this purpose. The other 
receipts included a recurring grant of Rs. 256,025 
and a non-recurring grant of Rs. 30,000 for research 
training facilities, both from the Government of 
India. The Counci' of Scientific and Industrial 
Research also fineiced two research schemes on 
X-ray investigation on coal and on the construction 
of osmometers for high-polymer research, for which 
sums of Rs. 9,383 and Rs. 2,550 were made available, 
respectively. 

The annual report gives an account of the research 
work of the various Departments. In the Department 
of X-rays and Magnetism, B. S. Basak investigated 
the crystalline structure of phenanthrene, B. K. 
Banerjee the study of the glass system by X-ray 
diffraction and other physical methods, and R. K. 
Sen continued his work on the extra reflexions in 
Laue photographs of single crystals of benzil. J. Sen 
and B. K. Banerjee investigated the change in 
orientation of cellulose in sound and infected tracheids 
of chir by the X-ray diffraction method, 8. C. Mitra 
the high-temperature behaviour of the crystals of a 
number of Tutton salts, and A. K. Dutta thermo- 
electric phenomena in semi-conductors. Investi- 
gations in the Department of Optics included work on 
the origin of low-frequency Raman lines due to 
organic compounds in the solid state, on the Raman 
spectra and molecular structure of organic com- 
pounds in different states, the excitation of the 
Raman spectra by the resonance line of mercury, the 
fluorescence and absorption spectra of diamond 
crystals and the absorption of ultra high-frequency 
radio waves by organic liquids. 

In the Department of Physical Chemistry, funda- 
mental studies on polymerization kinetics continued, 
and the inhibition and retardation of vinyl polymer- 
ization, chain transfer by solvents in vinyl polymer- 
ization, the catalytic preparation of silicone resins, 
the solubility and co-solvency and the dielectric 
behaviour of metallic soaps were all investigated ; 
but although a programme of work for the Depart- 
ment of Organic Chemistry which was started in 
September 1949 has been planned, work has been 
limited to establishing the laboratory and preliminary 
studies on the technique of chromatography. 


* Indian Association for the Cultivation of Science. Annual Report 
for 1949-50. Pp. 49. (210 Bowbazar Street, Calcutta 12, 1950.) 
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FOREST PRODUCTS RESEARCH 


T is remarkable that it has required two World 
Wars to bring to the public a realization of the 

enormous potential value of research work into the 
products of the forest. The Forest Research Institute 
at Dehra Dun in India was inaugurated in 1907, «nd, 
with the encouragement of the late Lord Curzon. at 
that time Viceroy of India, a building was opened in 
1912 which was thought to be of sufficient size for 
the next twenty years. The work undertaken during 
the first years remained unknown outside the Forest 
Department itself and a few officials of the Govern. 
ment of India. Soon after the outbreak of war in 
1914, India discovered that she would have to become 
self-supporting in a number of articles required by 
industry and in the household. Heavy work at once 
fell upon the young Research Institute, work which 
met with such success that at the close of hostilities 
the Government sanctioned funds for a spacious 
building, including laboratories and so forth, and a 
largely increased staff. In the Second World War 
the Institute proved its value to the country, its 
work and gathered experience enabling problems to 
be solved of a complexity which only research on 
a high plane could have made ible. 

A few years after the close of the First World War, 
the Forest Products Research Laboratory was opened 
at Princes Risborough, Aylesbury, Bucks, with a 
research board under the Department of Scientific 
and Industrial Research. Here again, recognition by 
industry and the public at large came slowly, and 
once more it required a World War to show the great 
value of its work. Owing to the War the customary 
annual reports were held up, and the reports for 
1939-47 have been recently issued combined under a 
single cover*. The reports are in two parts, the first 
those of the Forest Products Research Board, and 
the second of the director of forest products research, 
Dr. F. Y. Henderson. 

In a summary of the war activities the director 
deals briefly, showing the wide range of the research 
work undertaken, with the following: charcoal pro- 
duction in portable kilns, home-grown timbers, 
corrosion of metals contained in wooden 
seasoning, rifle furniture (stocks and so forth), wood 
bending, timber for aircraft, peeling tests, laminated 
wood, adhesives, fire resistance and extinction, 
physics, utilization of wood waste (including sawdust), 
survey of damage by insects in national stocks of 
hardwoods, dry-rot in buildings (damaged by air- 
raids, especially in cases where large quantities of 
water had been used to extinguish the fires), and 
advisory work to government departments, big 
industries and so forth. 

In an introductory note, the Forest Products 
Research Board says: “One of the most serious 
impacts of the war upon the timber-using industries 
was the drastic constriction, or with respect to some 
species the complete cessation, of supplies of timber, 
either as raw material or as products”. An early 
problem was to make good the serious loss of supplies 
of charcoal, to a considerable extent imported from 
Germany before the War, and which is essential for 
the rayon, non-ferrous metal and other important 
industries. Those who have visited some of the hard- 
wood forests in the southern parts of England know 

* Reports of the Forest Products Research Board, with the Reports 
of the Director of Forest Products Research, for the years 193-47. 


Department of Scientific and Industrial Research. Pp. 94+10 pl. 
(London: H.M. Stationery Office, 1950.) 38. 6d. 
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how the Forest Products Research Laboratory solved 
this difficulty by its portable charcoal-burning kiln ; 
and it followed up developments and exploitation of 
this beyond normal limits by seconding one of its 
officers to the Timber Control Department to super- 
vise the erection and working of the kilns and by 
training operators. The other important subject 
mentioned is in connexion with plywood and the 
revision of the aircraft plywood specification, leading 
to simplification and the conservation of supplies. 
These activities on the part of the Laboratory have 
brought it into much closer relation to the timber- 
using industries and made them aware of its value 
to them 
In 1943 the Board commenced to consider recom- 
mendations for post-war work of the Laboratory. As 
the director states, the necessity now exists of 
placing the Laboratory in a good position to meet the 
increasing requests by industry for advice, to make its 
results more effectively known, ard to expand the 
resources of the Laboratory both in income and 
Detailed accounts of the work carried out 
in the years 1946 and 1947, together with some 
interesting illustrations, complete the reports. 
E. P. STEBBING 


No. 4231 


material. 


BIRD MIGRATION IN THE TRENT 
VALLEY 


URING the autumn months of July, August, 
September and October in the years 1940-47, 
continuous observations of the movements of bird 
migrants were made by R. J. H. Raines along the 
Trent Valley in Nottinghamshire and on the extensive 
Nottingham sewage farms. These observations 
revealed that a substantial passage movement of a 
wide variety of species regularly takes place in the 
region. The facility with which movements are 
observed in the district is attributed to the narrow- 
ness of the valley and the situation of the sewage 
farms in its course as potential feeding and resting 
grounds (British Birds, 43, 140, 4; April 1950). 

A total of 126 species of migrant birds has been 
recorded from the district during the years under 
observation. Of this number, ninety-three species 
have occurred regularly, many in extremely large 
numbers, and the remainder have beerfrecorded as 
rare vagrants or of irregular occurrence. 

The migratory movements were of four kinds: an 
exodus of local summer residents ; an emigration of 
summer residents of more distant origin; a passage 
migration of foreign birds and a local movement of 
some British resident species. The great majority of 
these movements occur on a south-westerly flight, 
but a large number of birds, most probably emigrants, 
move in an easterly direction ; several species migrate 
from east to west. 

It has been inferred that many migrants reach the 
Trent Valley by at least two main routes. One 
stream of migration arises on the Yorkshire coast in 
the region of Flamborough Head, crosses the East 
Riding to the Humber and then passes up the River 
Trent to reach the Trent Valley near Newark. Some 
proportion of migrants reaching Spurn Head cross 
the Humber mouth and probably turn inland on the 
North Lincolnshire coast, then pass over North 
Lincolnshire towards Lincoln and Newark, thus 
reaching the Trent Valley by a direct south-west 
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The two streams of immigrants meet at the mouth 
of Trent Valley, pass along the Trent through South 
Nottinghamshire and Derbyshire, leave the Trent and 
move through the region of Birmingham and South 
Staffordshire, most probably to the Severn Valley. It 
may be surmised that the passage continues to the 
south coast of Britain or the Bristol Channel. 

The most important of the factors affecting inland 
migration is the direction and velocity of the wind. 
Opposing winds, unless strong, appear to be favour- 
able to the progress of migration, whereas following 
winds are less favourable to the majority of migrants, 
though apparently necessary for the local occurrence 
of some species such as the wood-sandpiper. 






SOCIETY OF FORESTERS OF 
GREAT BRITAIN 
ANNUAL GENERAL MEETING 


T its recent annual general meeting in Oban, the 

Society of Foresters of Great Britain unanim- 
ously awarded the Society’s medal to Sir John 
Stirling Maxwell, in recognition of his pioneer work 
in planting peat land at Corrour and Fersit, which 
was the basis of the system now in general use by 
the Forestry Commission. 

The following office-bearers and councillors were 
elected : President, Prof. H. M. Steven, Department 
of Forestry, University of Aberdeen ; Vice-President, 
A. H. Gosling, director-general, Forestry Commission ; 
Editor of Journal, R. W. V. Palmer (c/o Estate Office, 
Eastnor, near Ledbury, Herefordshire); Business 
Editor, J. A. B. Macdonald, silviculturist (north), 
Forestry Commission ; Secretary and Treasurer, R. A. 
Galloway (8 Rutland Syguare, Edinburgh, 1) ; Auditor, 
D. L. Ferguson, Forestry Commission, Edinburgh ; 
Councillors, Prof. H. G. Champion, Imperial Forestry 
Institute, Oxford; Sir Henry Beresford-Peirse, 
director of forestry for Scotland; W. E. Hiley, 
manager, Dartington Woodlands, Ltd., South Devon ; 
G. B. Ryle, conservator (private woods), Directorate 
for England; A. P. Long, director of forestry for 
Wales; Bruce Urquhart, technical officer, Co- 
operative Forestry Society (Scotland), Ltd., Edin- 
burgh. 

The meeting took place during the annual excursion, 
held this year in Argyll, with headquarters at the 
Great Western Hotel, Oban, in which about sixty 
members took part. Visits were paid to Inverliever 
and Barcaldine Forests of the Forestry Commission 
and to the Argyll states at Inveraray and Sir George 
Campbell’s Cumlodden Estate. These visits brought 
out several points of importance: the remarkable 
rate of height growth and volume production par- 
ticularly of the Pacific coast species, sitka spruce, 
Abies grandis and Tsuga heterophylla ; the problems 
of spacing, time of first thinning and degree and 
interval of thinning arising out of this growth; the 
problem of extraction under certain conditions in the 
west, arising out of the broken nature of the ground, 
the high rainfall and peat conditions. 

At Barcaldine Forest the members saw @ magni- 
ficent clump of Douglas firs to which the name of 
“‘Sutherland’s Grove”’ was given in recognition of the 
work of Sir John Sutherland, who was the first 
assistant commissioner for Scotland under the 
Forestry Commission and was associated with Bar- 
caldine both before and after its acquisition by the 
State. 
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LETTERS TO THE EDITORS 


The Editors do not hold themselves responsible 
for opinions expressed by their correspondents. 
No notice is taken of anonymous communications 


Kojic Acid Biosynthesis from !I-C'-Glucose 


THE biosynthesis of kojic acid by Aspergillus 
oryze has been investigated by growing the mould 
on Czapek—Dox medium containing 1-C'*-glucose’ 
and 0-1 per cent yeast extract. Surface cultures were 
grown in 1-litre conical flasks through which air was 
continuously passed. The radioactive carbon was 
located by degrading dimethylkojic acid as shown 
below* (the carbon atoms of kojic acid have been 
numbered from 1 to 6 in order to simplify subsequent 
comparison with glucose). 
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and 6 of kojic acid. Experiments concerning 
point are in progress. The validity of the following 
argument, which is based on the radioactivit) in 
carbon atom 1 of kojic acid, remains unaffected. 
Dihydroxyacetone has been considered an it 
mediate in the synthesis of kojic acid from gh 
If free dihydroxyacetone were formed from ca: 
atoms 1, 2 and 3 of glucose, kojic acid wouk 
labelled as follows : (a) equally in two carbon ai 
(1 and 3, or 4 and 6) assuming one molecule dihydr 
acetone to be used in the synthesis ; or (6) equally in 
four carbon atoms (1, 3, 4 and 6) if two molecules of 
dihydroxyacetone yield one of kojic acid. 
Alternatively, if the glucose were degraded by 
the enzymes of the Embden—Meyerhof cycle, the 
dihydroxyacetone monophosphate would _initi 
contain carbon-14 only in one position, provided that 
dihydroxyacetone phosphate is not in equilibrium 
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When carbon-14 glucose (specific radioactivity 
89 5 x 107°; C./mM.) was present from the time of 
inoculation, the isolated kojic acid had a specific 
activity of 91-0 x 107*; C./mM., after sublimation. In 
this experiment (see table, experiment 1) the kojic 
acid was diluted with carrier before methylation ; a 
sample of the dimethyl compound (not recrystallized) 
prepared from undiluted kojic acid had a specific 
activity of 84-7 x 10°; C./mM. 

On degradation, most of the radioactivity (74 per 
cent) in this sample was located in carbon atom 1. 
The remainder of the activity was distributed fairly 
evenly over all the other carbon atoms. When 
carbon-14 glucose was added at a later stage (see 
experiment 2) up to 80 per cent of the radioactivity 
was located in carbon atom 1. 

We are indebted to Dr. J. A. Barltrop for suggesting 
that the degradation of dimethylkojic acid may pro- 
ceed through 1: 5-dimethoxypentan-2: 4-dione, a 
symmetrical intermediate; methoxyacetone could 
then arise from carbon atoms 2, 3 and 4 and 4, 5 
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co, 
with free dihydroxyacetone*. Since the dihydroxy. 
acetone phosphate would be in equilibrium with 
glyceraldehyde phosphate, the radioactive component 
would be diluted by the non-radioactive carbon atoms 
4, 5 and 6 of glucose. Any labelled carbon atom in 
the kojic acid would therefore be expected to have 
half the specific activity of the labelled atom in 
glucose. Although there is no information about the 
existence of the Embden-Meyerhof cycle in A. oryze, 
it may be significant that a zymohexase has recently 
been observed in Penicillium notatum'. 

Since the kojic acid has the same specific activity 
as the glucose present at the time of inoculation, 
and since 70-80 per cent of this activity is located in 
one carbon atom, we conclude that neither di- 
hydroxyacetone nor dihydroxyacetone phosphate are 
precursors of kojic acid from glucose. This conclusion 
would be invalid if dihydroxyacetone could be 
obtained other than from the 1 carbon atom of 
glucose, or if dihydroxyacetone were to form an 
asymmetric complex with an enzyme of the type 
suggested by Ogston*. The mechanism by which 
all the carbon atoms of kojic acid become labelled 
is not yet apparent. Preliminary experiments 
show only slight incorporation of C™O, and 
HCOOH. 

Kojic acid can be obtained in high yield using 
dihydroxyacetone or glycerol as the sole carbon 
source*. Such substrates may be converted first to 4 
simple hexose sugar as postulated by Raistrick and 
his colleagues’, or alternatively, further metabolic 
pathways may be available for the utilization of 
compounds other than hexoses. 

The carbon-14 methyl iodide used for preparing the 
labelled glucose was obtained from the Radiochemical 
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We are indebtel to Kemball, 


No 


o. 4231 


Centre, Amersham. 


Bishop and Co., Ltd., for generous gifts of kojic 
acia 
H. R. V. ARNSTEIN 
R. BENTLEY 
National Institute for Medical Research. 
Mill Hill, London, N.W.7. 
Oct. 25. 
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Cordycepin, a Metabolic Product isolated 
from Cultures of Cordyceps militaris 
(Linn.) Link. 


Previous work on Cordyceps militaris (Linn.) Link. 
has been confined to morphology, life-history and 
relationships! and physiology*. A study of possible 
antibiotic production by the mould was suggested 
by the observation that host tissue incorporated in 
the pseudosclerotium is resistant to decay. 

A mono-ascospore culture from a  sporophore 
collected at Tollymore Park, Co. Down, in the 
autumn of 1948 was established on a peptone—‘Lemco’- 
glucose-agar medium. The culture grew vigorously 
and Cladosporium conidial stages* developed after 
six days growth at 24°. Using a medium of ‘Pro- 
nutrin’ and glucose in water inoculated from a bulk 
suspension of conidia in water, good growth was 
ybserved after two days at 24°. After fifteen days, 
the culture solution showed slight inhibition of the 
growth of a strain of B. subtilis, and after approx- 
imately twenty-four days the inhibitory activity was 
pronounced. From the filtered culture medium we 
have isolated a crystalline compound to which we 
give the name ‘cordycepin’, which appears to be 
responsible for the total inhibitory activity. 

At a concentration between 10 ugm. and 100 ugm. 
per ml., cordycepin inhibits the growth of B. subtilis 
NCTC 6752 in bouillon broth at 30°. A small number 
of cells in each culture of this strain has been 
found to grow in concentrations of up to 1 mgm. 
per ml. 

Of forty-five strains of B. subtilis obtained from 
the National Collection of Type Cultures, forty-three 
were inhibited to varying degrees by a concentration 
of 1 mgm. cordycepin per ml. Cordycepin had no 
visible effect on the growth of B. subtilis NCTC 
strains 7195 and 7984 at this concentration, nor on 
Staph. aureus Oxf. H. and various strains of Bact. 
coli, Sar. lutea and B. proteus. 

Cordycepin crystallizes from water, ethanol and pro- 
panol as needles (m.p. 225°). It shows a marked 
tendency to separate with water of crystallization 
which is difficult to remove. Analyses of cordy- 
‘epin agree with the formula C,,>H ,;0,N,, and analyses 
f the crystalline picrate and the dimercurichloride 
agree with this formula. Its aqueous solution is neutral 
pH 7-1) and it exhibits an ultra-violet absorption 
maximum at 2600 A. (e = 14,000), which does not 
change markedly in acid or alkaline medium. A 
molecular weight determination on cordycepin by 
Mrs. Dorothy Hodgkin and Dr. G. J. Pitt, using the 
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X-ray crystallographic method, gives a value of 
247 + 10. 

Preliminary examination points to cordycepin 
containing two condensed heterocyclic rings, one of 
which is imidazole ; the possibility that it is a purine 
derivative is suggested by biological evidence. 
Biological and chemical studies on cordycepin are 
continuing and will be reported upon elsewhere. 

K. G. CUNNINGHAM 
WILLt1amM Manson 
F. 8S. SPRING 
Chemistry Department, 
Royal Technical College, 
Glasgow. 
8S. A. Hurcumson 
Botany Department, 
University, Glasgow. 
July 27. 
' Massee, Ann. Bot., 9, 1 (1895). Varitchak, C.R. Acad. Sci., Paris, 
184, 622 (1927). Petch, Trans. Brit. Mycol. Soc., 20, 216 (1936). 
* Atkinson, Bot. Gaz., 19, 129 (1894). Pettit, Bull. Cornell Univ. 
Agric. Exp. Station, 97, 339 (1895). 
Petch, Trans. Brit. Mycol. Soc., 20, 216 (1936). 


Production of Antibacterial Metabolism 
Solutions by Fungi 


THE testing of the antibacterial activity of fungus 
(Basidiomycete) metabolism solutions in this Lab- 
oratory is done by floating a 10-mm. disk cut from 
an agar-plate colony of the fungus, on 25 ml. of the 
medium, usually potato dextrose agar or malt agar, 
and testing the metabolism solution so produced 
every five days by the method previously described! 
against agar plates bulk-seeded with the test bacteria, 
Bacterium coli and Staphylococcus aureus respectively. 
The result is expressed as the diameter of the area 
of the bacterial inhibition in millimetres. 

This method produces consistent results, and is 
satisfactory for estimating comparative antibacterial 
activity under these conditions. Certain workers, 
however, have complained that when attempting to 
produce larger quantities, for example, a litre, of 
metabolism solution, the degree of antibacterial 
activity is usually much less. In checking this matter 
we evolved a system for producing relatively large 
quantities of metabolism solution by a simple tech- 
nique which appeared to be satisfactory for all but 
the ‘factory’ scale of production. 

It was decided that uniformity of test results com- 
parable with the one disk on 25 ml. standard would 
be obtained by increasing the number of disks in 
proportion to the amount of medium, for example, 
two disks on 50 ml., four disks on 100 ml. . . .- forty 
disks on 1 litre. At the same time, however, one disk 
only was put on half the flasks set up at each volume 
of medium. The accompanying table shows the 
results, giving the peak period of antibacterial activity 
and the number of days taken to reach it. The 
experiment was done with Hygrophorus pratensis 
W.618A against Staph. aureus only. 

The results are interesting in showing that, con- 
trary to expectation, the activity of the metabolism 
solution was approximately the same, that is, between 
20 and 24 mm., on any volume of medium from 25 
to 1,000 ml. and with any number of disks from 
1 to 40. Moreover, in each case the peak was reached 
in the same time, between 25 and 30 days. The degree 
of inhibition variation was the same in duplicate 
flasks in each series as in flasks in different series, 
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PRODUCTION OF ANTIBACTERIAL ACTIVITY IN DIFFERENT VOLUMES OF 
MEDIUM WITH DIFFERENT NUMBERS OF DISKS 











r.. ' 
Voi. of medium No. of disks | Diam. of inhib. | No. of days to 
(ml.) area(mm.) | reach peak 
25 1 20 25-30 
100 I 21 30 
i { 4 2° 25-3 
200 { ; 33} 25-30 
1 21 
400 | { 16 33} 25-30 
1 24 
2 on_¢ | 
1000 40 3} 25-30 | 


showing that neither the amount of medium nor the 
number of disks made any significant difference. 

Metabolism solution up to 1 litre can satisfactorily 
be ‘planted’ with one 10-mm. disk, and as fifty disks 
can easily be taken from one plate of culture, this gives 
@ simple and rapid method of producing metabolism 
solution in reasonable quantity. 

The experiment was repeated on a smaller scale 
by using 5-mm. disks of Polyporus betulinus W.620B, 
on the ends of the range, 25 ml. and 1,000 ml. 
respectively. This gave essentially the same result, 
an inhibition area diameter of 21 mm. after 30 days. 
This further simplifies the method in time and space, 
as one hundred and seventy 5-mm. disks can be 
taken from one plate of culture. 

W. H. WrLxrns 
JunE R. REES 
Mycology Laboratory, 
Department of Botany, 
University, Oxford. 
July 26. 
* Wilkins, W. H., Ann. App. Biol., 36, 257 (1949). 


Effects of Nutrition of Marasmius urens 
upon the Production of Antibiotic 
Substances 


Ir has earlier been found that species of the genus 
Marasn.ius produce antibiotic substances':*. Recent 
work on antibiotics has shown that Marasmius urens 
(Bull). Fr. is highly active against several pathogenic 
bacteria (Oblom and Wallmark, unpublished). The 
present investigation deals with some nutritional 
effects upon the productidn of the active substances. 

The fungus was grown on a modification of the 
Czapek- Dox substrate, and the culture liquid was 
tested for antibacterial activity against Staphylococcus 
aureus H. by the agar cup method. 

By using inorganic nitrogen sources (ammonium 
nitrate and sulphate), the active agent was produced 
in rather large quantities. The lag period, however, 
was rather high, and, since growth was slow, an 
attempt was made to stimulate mycelium production 
by adding malt extract or by replacing the inorganic 
nitrogen source by an equivalent amount of casein 
digest. The concentrations of malt extract tested 
inhibited antibiotic production completely. By using 
casein digest at concentrations of from 60 mgm. 
nitrogen per litre and upward, growth was stimulated, 
but no antibiotic substances were found to have 
diffused into the test medium even after three months 
of cultivation. With low concentrations of casein 
digest the active agent was produced with almost 
the same lag phase as for the ammonium sulphate 
medium. In this case, however, the growth was very 
slight. After 45 days of cultivation the following 
results were obtained. 
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Amount nitrogen Inhibition zone | Dry weicht 
(mm.) 





| | 
| (mgm. per litre) (mgm 
| Casein digest : 1-2 | 10 | 13 | 
| a a 6 14 | 40 | 
at an 20 9 10-2 
,  - sd 40 8 14-9 
| a ee 120 +* 29 
Ammonium sulphate: 120 19 ll 


* Only the area within the test cylinder is free from bacteria. 





It is apparent from the table that concentrations 
of casein digest which support good growth sim. 
ultaneously increase the lag phase of antibiotic 
production. 

Combinations of ammonium sulphate and casein 
digest were also tried. The combinations tested not 
only increased mycelial growth but also increased the 
lag phase of antibiotic production. 

By transferring the mycelium developed on a 
medium rich in casein digest (120 mgm. N/lit.) to a 
substrate containing ammonium sulphate, @ more 
rapid production of the active agent was obtained 
than when mycelium already developed on ammonium 
sulphate was transferred to a new ammonium sulphate 
substrate. The transfer of mycelium developed on 
ammonium sulphate to a medium rich in casein digest 
resulted in no formation of antibiotics ; only the area 
within the cylinder was free from bacteria. The 
mycelia transferred to casein digest media showed 
an increase in growth over those transferred to 
ammonium sulphate. Thus the inhibition of the 
activity caused by high amounts of casein digest was 
dependent on the actual concentration in the sub- 
strate and not upon the type of nitrogen available 
during early growth. 

Except by the addition of sodium citrate (see later) 
the most convenient method of increasing the anti- 
biotic yield seems to be that of cultivating the fungus 
on & medium containing concentrations of casein 
digest which will promote good growth, and then 
transferring the mycelium to a medium containing 
ammonium sulphate. 

The inhibitory action upon the yield of antibiotic 
caused by high concentrations of casein digest or by 
malt extract could be overcome by adding sodium 
citrate to the substrate (see graph). The effect was 
obtained either by adding the citrate to the medium 
before inoculation or by adding it during growth. 
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Influence of sodium citrate (final concentration 0-01 M) upon 
the production of antibiotic by Marasmius urens cultivated on 
a medium containing 120 mgm. nitrogen as caeein digest (the 
value given for the control medium represents the diameter of 
the test cylinder) 
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A final concentration of 0-01-0-02 M in the sub- 
strate seems to give the best result. When, after 
fourteen days of cultivation, sodium citrate was 
added to a medium containing casein digest with a 
concentration of 120 mgm. nitrogen per litre, an 
inhibition zone of 17 mm. was reached after seven 
days. Stimulation by citrate was also shown on 
media with ammonium sulphate and asparagine as 
nitrogen sources. In this case also the sodium citrate 
decreased the lag phase in production of antibiotic 
and increased the final concentration of antibiotics. 

I have also observed a stimulating effect of sodium 
citrate upon the production of antibiotic by Maras- 
mius ramealis. The antibiotic agent produced by 
this fungus seems not to be identical with that 
obtained from M. urens. It has earlier been reported 
by Koffler et al. that sodium citrate exerts a stimu- 
latory effect upon penicillin production, the degree of 
stimulation varying with the strain used’. 

Karin Optom 
Institute of Physiological Botany, 
University of Uppsala. 
July 4. 

'Melin, E., Wikén, T., and Oblom, K., Nature, 159, 840 (1947). 
*Bendz, G., Wallmark, G., and Oblom, K., Nature, 162 61 (1948). 


* Koffler, H., Knight, 8. G., Emerson, R. L., and Burris, R. H., J 
Bact., 80, 549 (1945) 


Effects of Oxygen Carriers and Oxygen 
Tensions on Fluoroacetate Inhibition of 
Citrate Utilization 


AFTER comparing the action of fluoroacetate on 
the respiration and citrate utilization in pigeon breast 
muscle and nematode parasites, Massey and Rogers! 
reported that the poison had little action on the pigeon 
breast muscle. In these experiments, methylene blue, 
0 -0003—0-0005M, wes present in the brei. Later 
experiments carried out to discover why the fluoro- 
acetate affected the parasite tissue but not the 
pigeon breast muscle showed that the inhibition 
obtained was associated with the nature of the 
oxygen carriers present, and with the oxygen tension 
at which the experiments were carried out. 

Fluoroacetate (0-01M) inhibition of citrate utiliza- 
tion in pigeon breast muscle in air was greatest 
100 per cent) when cytochrome ec (5 10°*M) was 
added. With methylene blue (0-0005M) inhibitions 
of 20-30 per cent were obtained; without added 
carrier, the inhibition was about 50 per cent. 

The oxygen tension had a profound effect on the 
inhibition in pigeon breast muscle mince to which 
no carrier had been added. Under anaerobic con- 
ditions, inhibition has not been noted; in air, 
inhibition was about 50 per cent, and in oxygen 
about 100 per cent. 

These results suggested that there might be a 
relationship between the oxidation-reduction poten- 
tial and the efficiency of the fluoroacetate as an in- 
hibitor. Accordingly, the inhibition of citrate utiliza- 
tion in the presence of fluoroacetate (0-01M/) was 
examined at different oxidation-reduction potentials, 
maintained by electrolysis by the method of Hanke 
and Katz*. At FEF, levels below + 50 mV., fluoro- 
acetate caused inhibitions of 0-25 per cent. At levels 
above + 120 mV., the inhibition varied from 65 to 
100 per cent. 

It has been suggested by Liébecq and Peters that 
fluoroacetate itself is not an inhibitor, but is activated 
and brought into the tricarboxylic acid cycle to form 
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Gas phase, pre- 
incubation 
period | Oxygen 


Nitrogen Oxygen 


Oxygen 
Gas phase, ex- 
perime ntal 
period Air Air 
Inhibition of 
citrate utiliza- 
tion | 26 per cent | 86 per cent 


Oxygen Nitrogen 


100 per cent , Nil 
| 


a fluoro-compound, probably fluorocitrate, which 
causes @ ‘jamming’ of the cycle. Further experiments 
were carried out to discover whether the oxygen 
tension affected the formation of the fluoro-compound, 
or the actual inhibiting reaction, or both. The pigeon 
breast muscle mince, which contained 0-0025M 
oxalacetate, with and without 0-0025M fluoroacetate, 
was pre-incubated for 15 min. under oxygen, or under 
oxygen-free nitrogen. Thereafter, the citrate utiliza- 
tion, occurring under air, oxygen or nitrogen, during 
a period of 30 min. was determined. The results, 
which are shown in the accompanying table, showed 
that high oxygen tensions favoured both the forma- 
tion of the fluoro-compound and its activity as an 
inhibitor. 

A full account of this investigation, which was part 
of the research programme of the Division of Animal 
Health and Production, Commonwealth Scientific 
and Industrial Research Organization, will be pub- 
lished elsewhere. 

VINCENT MASSEY 
(Ian McMaster Scholar) 
W. P. Rocers 
McMaster Laboratory, 
C.8.1.R.0., 
Sydney. 
July 5. 
' Massey, V., and Rogers, W. P., Nature, 165, 681 (1950). 
* Hanke, M. E., and Katz, Y. J., Arch. Biochem., 2, 183 (1943). 
* Liébeeq, C., and Peters, R. A., Biochem. Biophys. Acta, 3, 215 (1949). 


Fractionation of Serum Proteins with a 
Quaternary Ammonium Detergent 


THE fractionation of serum proteins with the aid 
of quaternary ammonium compounds has met with 
difficulties, because the detergent/protein ratio must 
be maintained at a very constant level’. We have 
shown that this is no longer necessary if “Di sogen’ 
(methylphenyl dodecyltrimethyl-ammonium-metho- 
sulphate, Geigy S.A., Basle) is used. Separation into 
at least four components can be performed by the 
following method. 

To 2 ml. diluted human serum ( (a) 1 : 100 in 1-00 
per cent sodium chloride for pH 4-8 ; or (6) 1: 500 in 
0-03 per cent sodium chloride for pH 8-11) is added 
1 ml. Michaelis buffer? of constant ionic strength 0-1. 
After mixing, 1 ml. of 0-15 per cent “‘Desogen’ solution 
in distilled water is added. A very faint, stable turbidity 
has completely developed after 15 min., and the 
transmission is read in a photo-electric colorimeter 
at 620 m: . 

For the pH range 8-11 the sodium acetate in the 
Michaelis buffer is replaced by glycine. The minimum 
admissible detergent/protein ratio is 1-0, the maxi- 
mum varying from 4:0 at pH 8-5 to about 30 for 
pH 5-0. 

The results are illustrated by the accompanying 
graph. The first step in the transmission - 7H curve 
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Transmission —- pH curves. 
(1) Normal human serum; (2) nephrotic serum (high §-, low 


y-globulin; low album‘a content); (3) myelomic serum (very 
high y-globulin content). 


Left-hand curves: 2 ml. serum (1: 100 in 1-00 per cent sodium 
chloride) + 1 ml. Michaelis buffer +- 1 mi. 0-15 per cent ‘Desogen’ 
solution. 


Right-hand curves: 2 ml. serum (i : 500 in 0-03 per cent sodium 
chloride) + 1 ml. Michaelis bufer + 1 ml. 0-10 per cent ‘Desogen’ 
solution 


is caused by «-globulin (pH 4-5), the second (5-7) 
by §-globu!’u; y-globulin is precipitated at pH 
8-5-9-5; a 1 finally albumin at 9-5-10-5. The 
boundary b ;ween albumin and y-globulin is not 
sharp. The identity of the steps was proved by 
electrophoretic analysis. Sometimes the §-fraction 
is divided into two or three minor fractions. 

A clear distinction between sera of different protein 
composition can be made, as is shown by curve 2 
and 3. Approximate estimations of the quanti, es 
of the various components can be carried out by 
comparison with the normal serum curve. 

The possibilities of making the method quantitative 
and obtaining better separation of the components 
are being studied. Details of this work will be pub- 
lished elsewhere. 

F. J. LOOMEIJER 
Biochemical Laboratory, 
State University of Groningen. 
July 19. , 


* “Ady. Prot. Chem.”, 4, 79 (1948). 
* Wiedemann, E., Schweiz. Med. Wechr., 76, 241 (1946). 


Immunization against Erysipelothrix 
rhusiopathiz with Killed Vaccine 


TRAUB! appears to have elaborated a killed vaccine 
capable of evoking an effective immunity against 
swine erysipelas. It consists essentially of formalin- 
killed bacterial cells and other antigenic substances 
present in liquid cultures precipitated by means of 
aluminium hydroxide gel. However, he does not give 
his method in sufficient detail to enable it to be faith- 
fully repeated. Nevertheless, he emphasizes that : 
(1) only certain strains of 2. rhusiopathie are able 
to produce active vaccine; (2) vaccine activity is 
dependent upon the precipitation both of the bacterial 
cells and of a soluble antigen present in the medium. 
An efficient vaccine immunizes mice in doses of 
0-2 ml. after dilution 1/16, 1/64 or even 1/256 in 
aluminium hydroxide gel. It also immunizes pigs 
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against experimental infections produced by he 
method of Fortner and Dinter* and has given sa‘ is. 
factory results in the field’. 

In experiments upon similar lines, I have produced 
vaccine having for mice an immunizing potency of 
the same order as that of Traub’s vaccine. It |:as 
been possible to confirm that only a smal! proport) on 
of strains of 2. rhusiopathiea is of value for vacc ne 
production. However, it would seem that ‘he 
majority of virulent strains contains some cells which 
will pass through ‘Gradocol’ membranes of porosity 
0-8. or 0-75", and that the growths initiated from 
filtrates of two strains have yielded vaccines of higher 
activity than those made from the corresponding 
unfiltered cultures. It is uncertain whether efficient 
vaccines would be obtained with greater consistenvy 
if strains were regularly grown from filtrates bo:h 
in maintaining them and in producing vaccines 

Although Traub claimed that soluble antigen was 
present in growths yielding efficient vaccines, a claim 
formerly accepted by myself‘, equally efficient 
vaccines have now been produced from formalin-kil!od 
cells, centrifuged and re-suspended in fresh medium, 
Moreover, while filtrates through membranes of 1-0) 
(about 10° cells per ml.) and even 0-75. (about 10* 
cells per ml.) produced, after sterilization with 
formalin, sera in rabbits capable of passively protect- 
ing mice against infection, 0-2, filtrates failed to 
produce such antibodies. Thus, it would seem that 
under the conditions employed, soluble antigen was 
absent. My earlier experiences would seem to be 
explained by the high antigenic activity of the small 
killed cells remaining undeposited after centrifugation 
of formalin-killed growths and by the ability of a 
very small proportion of viable cells to pass bacterial 
filters and to evoke sub-clinical infections upon 
introducing them into susceptible hosts. To be 
assured that filtrates do not contain any viable 
organisms is &@ matter of great difficulty in the case 
of E. rhusiopathia, as has been clearly demonstrated 
in the investigations following upon the infection 
of sheep with horse serum accidentally contaminated 
with bacteria of this species**. 





A. W. GLEDHILL 

National Institute for Medical Research, 

Mill Hill, London, 'N.W.7. 

July 11. 

' Traub, E., Monatsh. Vet. Med., 2, 165 (1947). 
: vores ., and Dinter, Z., Z. Infektions-Krankh. Hauatiere, 60, | 57 
* Maas, A., Monatsh. Vet. Med., 3, 161 (1948). 
* Gledhill, A. W., Proc. Roy. Soc. Med., 41, 330 (1948). 
* Edwards, C. M., Vet. Rec., 61, 95 (1949). 
* Rowlands, W. T., and Edwards, C. M., Vet. Rec., 62, 213 (1950) 


Hormonal Control of Liver Catalase 


RECENT investigations of the depressing action of 
tumours on liver catalase have suggested that this 
was due to the release by tumours into the circulation 
of some toxic material'*. Working with mice, a sex 
difference in normal liver catalase-level (male > 
female) as well as a larger percentage depression in 
males 48 hr. after the injection of tumour material 
have been observed*. These results indicated some 
degree of hormonal control of liver catalase-level, 
and the suggestion was made that the effect of 
castration and adrenalectomy might be worth in- 
vestigating. 

In the preliminary experiments described below, 
stock albino mice were used and catalase estimated 
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Brrect ON LIVER CATALASE OF CASTRATION, OVARIEOTOMY AND 





ADRENALECTOMY 
4 | % depression 
| Coatrols Treated (on arith- 
| metic means) | 
Males 
Castration (catalase | 
after 48 hr.) 154412 (8) | 1104 9(9) | 29 
Castration (catalase | 
after 4 days) 137413 (8) 83+ 4(5) | 39 
Castration : adrenal- 
ectomy 48 hr. later, 
catalase after a 
further 48 hr. 137413 (8) 48+ 1 (7) | 65 
Females 
Ovariectomy 111+ 8 (7) | 117410 (6) | No significant 
| change 
Unilateral adrenal- | 
ectomy | 119+ 6(14)| 84+ 3(7) | 29 
Bilateral adrenal- | 
ectomy 119+ 6(14) 544 5 (9) 55 
Catalase-levels after | 
8 hr.) | 


Results are presented as arithmetic means + standard error of 
means. The number of animals in the groups are given in brackets. 
Catalase activities in arbitrary units per mgm. nitrogen. 


according to the method of Adams*. Males were 
castrated, and females ovariectomized, and the liver 
catalase-level was determined 48 hr. afterwards. The 
accompanying table shows that while there was no 
significant change in females, a depression of nearly 
30 per cent was observed in the males. Adrenal- 
ectomy was tried first in females to avoid the possible 
complicating effects of testicular hormones. Uni- 
lateral adrenalectomy produced a 29 per cent de- 
pression and bilateral adrenalectomy a 55 per cent 
depression. Finally, a group of males was castrated, 
half the group adrenalectomized 48 hr. later and the 
catalase-level of the two groups determined after a 
further 48 hr. The castrated animals showed a 
39 per cent depression in activity and the castrated 
and adrenalectomized animals a 65 per cent de- 
pression. 

These preliminary experiments indicate the im- 
portance of hormonal mechanisms in maintaining a 
normal level of liver catalase. The work is proceeding, 
and experiments to determine the point at which 
tumours act in the system are now in progress. It is 
tentatively suggested that the action of the catalase- 
depressing material released from tumours is to pre- 
vent the liver from responding to the normal hormonal! 
stimuli. 

Shortly before this communication was submitted, 
Begg and Reynolds* reported that adrenalectomy in 
rats resulted in a depression of liver catalase-activity 
two to three weeks after operation. 


D. H. Apams 
Cancer Research Department, 
London Hospital Medical College, 
London, E.1. 
Aug. 10. 
‘ Nakahara, W., and Fukuoka, F., Gann., 40, 45 (1949). 


* Adams, D. H., Brit. J. Cancer, 4, 183 (1950). 
* Begg, R. W., and Reynolds, E. F., Science, 111, 721 (1950). 


South African Fossil Hominoids 


THE opening sentences of the recent note! in 
which Prof. Le Gros Clark records certain observa- 
tions about the milk canines of the South African 
fossil hominoids seem to imply that he has mis- 
understood both the sense and aim of my previous 
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communication*. In the interests of accuracy, may 
I be permitted to reiterate certain facts ? 

The descriptions of the South African fossil teeth 
which he, Dr. Broom and Prof. Dart have from time 
to time provided, incorporate statements about 
presumedly significant metrical differences between 
the fossils and existing apes. The clearly stated pur- 
pose of my previous note, and of the work which 
Mr. Ashton and myself have recently published’, was 
to define, in statistical terms, the significance of the 
divergences between the ‘“‘recorded dimensions and 
indices”’ of the fossil teeth and those of existing 
anthropoid apes. The information available to us 
about the fossils was, as Prof. Le Gros Clark remarks‘, 
either based on measurements of plaster casts, or 
taken at second hand, and in this respect was appar- 
ently the same in kind as the information which 
forms the subject of his new note. The variance 
of dental dimensions in existing apes can fortun- 
ately be determined directly. What we showed, 
and what can again be stated categorically, is that 
the recorded dimensions which we quoted of the 
milk canines of Australopithecus africanus and 
Paranthropus robustus do not differ significantly (at a 
level of significance P <0-02) from those of the 
chimpanzee, while those of Paranthropus crassidens 
do not deviate from the orang. The new information 
provided by Prof. Le Gros Clark is highly interesting 
and welcome ; but it does not alger this fact. Nowhere 
have I either declared or implied that three or four 
main dimensions of a tooth define all its character- 
istics, and I-have already expressed the view* that 
among the so-called qualitative characteristics of the 
fossil ape teeth which might be expressed metrically, 
it is to be expected that some would be better 
matched in the human than in the ape. This Prof. 
Le Gros Clark appears to have shown in the case of 
the milk canines. 

In his account of the new monograph by Dr. 
Broom, Mr. Robinson and Dr. Schepers‘, he implies, 
however, that the attempts we have made to subject 
to statistical analysis some of the dimensions that 
have been published of the Australopithecine fossils 
were not only “premature’’ but also have led “‘to cer- 
tain inconclusive results’’. It can scarcely be prema- 
ture to examine the accuracy of scientific statements. 
If it is written that a given dental dimension in a fossil 
anthropoid is, say, 10 mm. and that this is significantly 
smaller than the corresponding dimension in the 
chimpanzee, a fact is implied both about the fossil 
and about chimpanzees. If examination then shows 
that a dimension of 10 mm. could be expected to occur 
in chimpanzees, the presumed difference falls to the 
ground. Unfortunately, published statements about 
the teeth of the fossils in relation to those of living 
apes have now been shown to be anything but free 
of such shortcomings. 

Prof. Le Gros Clark asks, as he has before, to be 
directed to some imaginary and unique specimen of 
an extant ape which he feels ought to be produced 
to support our statements to the effect that this or 
that group of dental dimensions in a fossil species 
does not differ significantly from the corresponding 
group of some existing ape. His request is unreal. 
Variation is a characteristic of all living matter, and 
the South African fossil anthropoids, one can scarcely 
doubt, were at least as variable as are existing apes. 
A main purpose of modern biometrical and statistical 
methods is to express variation in a way which per- 
mits one to determine whether a central trend in 
one group differs significantly from that in another. 
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The use of statistics is scarcely likely to reveal one 
skull which exactly reproduces the dimensional 
characteristics of another. 
S. ZucKERMAN 
Department of Anatomy, 

Medical School, 

Hospitals Centre, 

Birmingham 15. 

Nov. 7. 
* Clark, W. E. Le Gros, Nature, 166, 791 (1950). 
* Zuckerman, S., Nature, 166, 158 (1950). 
* Ashton, E. H., and Zuckerman, 8., Phil. Trans. Roy. Soc., 
471 (1950). 

* Clark, W. E. Le Gros, Nature, 166, 758 (1950). 


* Broom, R., Robinson, J. T., and Schepers, G. W 
Mem. No. 4 (1950). 
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Isopropyl! Alcohol in Cows Suffering 
from Acetonemia 


WE wish to record the finding of considerable 
amounts of isopropyl alcohol in the blood, milk and 
rumen contents of cows suffering from acetonxmia, 
whereas there appears to be none present in normal 
animals. This means that the figures given hitherto 
for 8-hydroxybutyric acid in the literature on that 
condition are probably misleading, as by most of the 
usual methods of analysis isopropyl alcohol would 
be estimated with that fraction. Moreover, in view 
of its close relationsiip to acetone, isopropyl! alcohol 
might be either a precursor or a metabolic product 
of that substance. If the former is the case, it would 
necessitate an entirely new approach to the problem 
of the development of ketone bodies in this disease. 

ALEX. ROBERTSON 
CHRISTIAN THIN 
AnN M. Strriinc 
Department of Veterinary Hygiene and 
Preventive Medicine, 
Royal (Dick) Veterinary College, 
Edinburgh 9. 
July 18. 


Inhibition of Growth of Apical Meristems 
by Ethyl Phenylcarbamate 


Templeman and Sexton’ were the first to show 
that ethyl and isopropyl phenylearbamates were 
selectively toxic to higher plants and therefore 
potentially valuable as herbicides. Since then, 
Ennis*, Ivens and Blackman*® and Doxey‘ have 
reported on the mitotic effects induced by these 
compounds. It has generally been assumed that 
their action is primarily on the spindle of dividing 
cells; but a continuation of the work at Oxford 
suggests that other factors may be involved. 

In an examination of the effects of ethyl pheny!- 
carbamate on the growth and mitosis of the root 
apices of various species, results have been obtained 
which indicate that in a relatively susceptible plant, 
such as barley, the primary action may not be on 
the spindle but on some other function of the cell, 
so that cell division and growth may be inhibited 
by concentrations which do not interfere with the 
spindle. 

The type of result which has led to this interpreta- 
tion is illustrated in the accompanying figure, where 
the proportion of nuclei visible in longitudinal sections 
of the root tips of barley in (a) ‘metaphase’ and (6) 
‘anaphase plus telophase’ are given for different 
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The effects of various periods of treatment with two concentrations 

of ethyl phenylearbamate on the proportions of nuclei in ‘meta- 

phase’ and in ‘anaphase + telophase’, visible in sections of 
barley root tips 


treatments with ethyl phenylcarbamate. ‘Metaphase’ 
represents the sum of the normal metaphases plus 
the blocked metaphases which are a consequence of 
the delay in chromatid separation due to the failure 
of the spindle mechanism. The anaphase and telo 
phase figures are related to the extension growth of 
the root tips and represent normal mitoses. The 
arrest of normal! division is reflected in the reduction 
of the anaphase plus telophase figures; with the 
highest concentration of 128 p.p.m. this number falls 
to zero within an hour of treatment, whereas with 
8 p.p.m. a comparable reduction does not take place 
for more than twenty-four hours. 

Since the blocked metaphase condition persists 
longer than the normal metaphase, it would be ex 
pected that, at concentrations affecting the spindle, 
the number of metaphases would increase. Thus, if 
the interruption of normal cell division were <e- 
pendent solely upon spindle failure, the reduction in 
the total number of anaphases and telophases should 
be accompanied by a rise in the number of meta- 
phases. While this expected rise occurs at the higher 
concentration, yet with the lower concentration the 
number of metaphases does not rise; instead the 
number falls to zero after seventy-two hours, although 
by then normal division and growth have been 
irreversibly stopped. 

Following prolonged treatment, there is also a fall 
in metaphase numbers with the higher concentration, 
and the tissues finally die. It is probable that 
the primary toxic action which reduces the number of 
metaphases as well as of anaphases and telophases 
comes into play earlier at higher concentrations, 
but that these toxic effects are masked to some 
extent by the effects on the spindle. 

The less extensive investigations so far carried out 
with the pea, & relatively resistant species, show that 
similar cytological aberrations occur but that much 
higher concentrations are required than for barley, 
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and there is no evidence that pea root growth is 
inhibited at concentrations below those affecting the 
spindle. 

It is suggested that the inhibition of root growth 
may be the result both of an effect on the spindle 
and an effect on some metabolic activity connected 
with mitosis, similar to the ‘poison’ effect of various 
spindle-inhibiting substances reported by Levan and 
Ostergren®*, With these compounds the poison 
effect was only brought about by concentrations 
higher than those required to affect the spindle; but 
the relation between the threshold concentrations 
for the two effects varied considerably between 
different compounds. 

These findings indicate that the selective toxicity 
of phenylearbamates is not necessarily related to 
differential effects on the spindle and suggest that 
the assessment of toxicity in terms of mitotic aberra- 
tions alone may give misleading results. 


G. W. IvEens 
G. E. BracKMAN 

Agricultural Research Council 

Unit of Experimental Agronomy, 

Department of Agriculture, 
University of Oxford. 
Oct. 25. 
Templeman, W. G., and Sexton, W. A., Nature, 156, 630 (1945). 


‘Ennis, W. B., Amer. J. Bot., 36, 18 (1948). 


‘Ivens, G. W., and Blackman, G. E., Symp. Soc. Exp. Biol., 3, 266 
(1949). 

‘ Doxey, D., Ann. Bot., 18, 329 (1949). 

Levan, A., and Ostergren, G., Hereditas, 29, 381 (1943) 


‘Ostergren, G., Hereditas, 30, 429 (1944 


Inoculation of Plants with Vascular 
Pathogens 


Systemic infection of young plants. During the 
course of studies on the effect of mineral nutrition 
m the reaction of plants to infection with Verticillium 
ilbo-atrum Reinke and Berth, it became necessary 
to secure systemic infection of young plants without 
ntroducing the pathogen through the roots. The 
following method was therefore devised, using toma- 
toes as test plants. 

Tomato seeds were sown at a spacing of 1} in. 

1} in. in boxes of sterilized soil. When the young 
plants were about 3 in. high, they were cut off at 








wil-level and stood with the basal }-in. immersed 
n @ spore suspension of V. albo-atrum. This spore 
suspension was standardized by means of a hemo- 
sytometer and contained about 50,000 spores per mi. 
The tomato cuttings were left in the spore suspension 
for 24 hr., then removed and washed for 1 hr. in 
running water to remove spores adhering to the stem 
surface. The cuttings were then rooted in small pots 


|} containing a peat-sand mixture or pure sharp sand. 


Tests of sample plants for the presence of Verticillium 
immediately after treatment showed that the fungus 
could be isolated from the vascular tissue throughout 
the stem. 

Abundant roots were formed within ten days, and 
the rooted cuttings were then potted on for use in 
the experiments. 

The first noticeable effect of the spore treatment 
was stunting of the treated plants which, after rooting, 
were usually half to two-thirds the size of the control 
plants grown from cuttings that had been stood in 
water only. Although initially stunted, the treated 


plants afterwards grew normally but were less for- 
than 


ward the control plants. Under suitable 


NATURE 








955 





manurial and temperature conditions for the 
expression of wilt, typical symptoms were first 
seen on the treated plants four to five weeks after 
inoculation. 

Although particularly useful with tomatoes owing 
to their ready rooting, the method has proved 
applicable to several other plants that can grow from 
cuttings. I used it in 1938 to infect carnation cuttings 
with Verticillium cinerescens Woll. Plants grown 
from these cuttings showed similar symptoms to those 
grown from cuttings taken from naturally infected 
plants. Antirrhinum and aster plants have been 
similarly infected with V. albo-atrum and showed 


wilt symptoms within two to three weeks after 
inoculation. 
No tests have been ade with other vascular 


pathogens; but the method seems likely to be of 
use with any organism which invades the vascular 
tract. It should prove of value in investigations 
requiring rapid and uniform inoculation of plants 
with such organisms, as it enables large numbers of 
infected plants to be produced and obviates some of 
the sources of variation inherent in root-inoculation 
methods. Two such types of investigation are the 
screening of varieties for disease resistance and tests 
of chemicals for therapeutant effects. The value of 
the method for therapeutant testing is now being 
studied at East Malling. 

Infection of single stems of mature plants. During 
experiments involving the inoculation of hop stems 
with Verticillium albo-atrum, difficulty was ex- 
perienced in obtaining uniform infection by the usual 
method of insertion of fungal inoculum into a wound 
in the stem. A method was therefore devised making 
use of the pith cavity of the stem internodes as a 
site for a large dose of inoculum. The internodes of 
hop stems are hollow, but the pith cavity is sealed 
at the nodes. The inoculum used was a suspension 
of spores of V. albo-atrum (approximately 50,000 per 
ml.) made up in a 0-5 per cent solution of agar-agar 
in water. The spores were added to the agar when 
this was at a temperature of 40°C. and thus stil! 
liquid. The agar was then allowed to cool and formed 
a semi-solid gel. A hypodermic syringe was filled 
with the suspension and fitted with a fine needle. 

A large needle was passed through the top of the 
hollow portion of the internode and withdrawn, 
leaving two holes leading to the pith cavity. The 
needle of the syringe was then carefully inserted into 
the pith cavity at the bottom of the internode and 
the agar spore suspension injected into the eavity. 
As the agar entered, the air escaped from the upper 
holes and the injection was complete when small 
globules of agar appeared at these holes. Owing to 
its semi-solid state, the agar remained in the cavity ; 
but the holes were closed with crepe rubber bandage 
to exclude air. If extra large doses of inoculum were 
required, several internodes were inoculated on each 
stem in the manner described. 

Many inoculations were made by this method and 
were invariably successful, typical wilt symptoms 
usually appearing above the selected internode after 
three to four weeks. The method could presumably 
be used on other hollow-stemmed plants and, since 
the inoculum is protected by the outer tissues of the 
stem, it seems likely to be more efficient than some 
other techniques. 


W. G. Krywortu 
East Malling Research Station, 
Nr. Maidstone, Kent. 
Aug. 11. 
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Direct Demonstration of the Mutagenic 
Action of Euflavine on Baker’s Yeast 


Ir has been shown in a series of recent papers! 
that baker’s yeast grown in the presence of acriflavine 
undergoes a profound modification. After a few 
generations of growth in the presence of the dye, the 
culture is found to be composed almost exclusively 
of cells which are deficient in some respiratory 
enzymes (cytochrome oxidase, succinic dehydro- 
genase) and which are consequently unable to oxidize 
glucose. Cells presenting these characteristics have 
been isolated in pure cultures which have been main- 
tained in normal medium for several years. Their 
respiratory deficiency has proved to be permanent. 

Although similar mutant, cells arise spontaneously 
with a rather high frequency under normal cultural 
conditions, we have claimed, on the basis of a quan- 
titative study, that the described predominance of 
mutant cells in cultures grown in the presence of 
acriflavine is due not to a selective but to a muta- 
genic action of the dye‘. 

This conclusion has now been subjected to a 
direct test. Single cells from a normal culture of 
Saccharomyces cerevisie@ (diploid strain B-II) are 
placed with the help of a micromanipulator in the 
microdissection chamber in a droplet of culture 
medium containing 10-* parts of 2-8 diamino 10 methy! 
acridinium chloride (purified euflavine)*®. The budding 
of these cells is observed under the microscope, the 
light beam being filtered through a cuvette (30 mm.) 
containing a concentrated solution of acriflavine. 
The successive daughter cells (a, 6, c, d, etc., in the 
diagram) are detached from the mother cell (/) as 
they form, rinsed and removed to a droplet of normal 
medium. The mother cell, on the other hand, is 
either left in the drop of euflavine or transferred to a 
fresh drop of the same medium kept up to this time 
in the dark. Similarly, one second-generation bud 
is isolated from each of the daughter cells. Finally, 
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at the end of the experiment, the mother cell itself 
is transferred to normal medium. 

Similar isolations are performed in the absence « 
euflavine to provide controls, 

After the isolated cells have formed sizable clones, 
the latter are transferred from the microdissection 
chamber on to normal medium. Thus stock cultures 
are established, which can be subjected to the Nadi 
reaction for indophenoloxidase, this reaction serv ing 
as a criterion of the normal or mutant character of 
the clones*. 

The diagram gives the results of five such exper 
ments and their controls in the form of ‘pedigrecs 
It can be seen that among 42 descendants of ‘he 
5 control cells no spontaneous mutants were found. 
Among 35 descendants of the 5 cells placed in eufla\ 
ine, 21 gave rise to mutant clones. Since the experi. 
mental arrangement offers no opportunity for select ion 
(aside from cell mortality which was zero), the muta 
genic action of acridines is unequivocally confirmed 
by these experiments. 

Consideration of the cell lineages shown in the 
diagram seems to warrant the following deductions 
concerning the nature of the mutation process. W; 
notice that in the experiment all mother cells, afte: 
producing several mutant buds, remained capable of 
producing some normal ones and, in any event, 
remained normal themselves. This makes the hypo- 
thesis of a gene mutation, or of a mutation of any 
cell constituent for that matter, very unlikely. The 
appearance of mutant cells as a consequence of the 
euflavine treatment is best accounted for by assuming 
that an auto-reproducing cytoplasmic component, 
necessary for the synthesis of the respiratory enzymes 
in question, has not been included in some of tly 
buds. Since a cell can alternately produce mutant 
and normal buds, this cytoplasmic component must 
be ascribed a particulate nature. All these cor 
clusions conform with and reinforce those previously 
drawn from the quantitative study of the action of 
acriflavine and from the results of the crosses betwee 
normal and mutant cells**. 

Borts Epurussi 
HELENE Horrincv re 
Institut de Génétique du C.N.R.S., 
and 
Institut de Biologie physico-chimique, 
Paris. 
July 26. 
‘ Ephrussi, B., Hottinguer, H., and Chiménes, A. M., Ann. /ne 
Pasteur, 76, 351 (1949). 
* Slonimski, P. P., Ann. Inst. Pasteur, 76, 510 (1949). 
* Slonimski, P. P., and Ephrussi, B., Ann. Inst. Pasteur, 77, 47 (1949 
* Ephrussi, B., L’Héritier, Ph., and Hottinguer, H., Ann. Inst. Pastew 

77, 64 (1949). 

* This compound, kindly given to us by Prof. Adrien Albert, has be 
found to be particularly active (Marcovich, H., unpublished 


* Ephrussi, B., Hottinguer, H., and Taviitzki, J., Ann. Inst. Paster 
76, 419 (1949). 


Search for Linkage between Genes 
determining a Vitamin Requirement 


WHETHER genes are distributed at random betwee! 
and along the chromosomes, or show some systematic 
arrangement related to their function in the bi 
chemistry and morphogenesis of the organism, has 
long been a crucial problem in geneties**. The loca 
tion of genes in relation to their detectable effects 
in organisms as varied as maize, Drosophila, the 
mouse, man and Neurospora suggests that “if such 
a distribution [non-random] exists it does not |eaj 
to the eye’®. However, there have been enough 
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exceptions to suggest that the problem is by no 
means settled. Cases are known of closely linked 
genes having similar effects on the phenotype, for 
example, ‘lozenge’ and ‘bithorax’! in Drosophila, 
‘brachyury’ in the mouse’, perhaps RA in man® and 
recently nicotinic acid requirement in Neurospora’. 
In all these cases linkage was not expected on any 
reasonable working hypothesis and was discovered 
accidentally. 

A working hypothesis for the deliberate search for 
inkage’® is that close linkage might be expected 
between some of the genes acting on any one series 
of milli-micromolar biochemical reactions™. A first 
deliberate search for linkage prompted by this working 



















hypothesis has led to positive results. 

Each of three mutant strains of Aspergillus nidulans 
requires biotin or desthiobiotin for growth but does 
not respond to pimelic acid, and attempts at further 
characterization of their growth-factor requirements 
have so far been unsuccessful. Each strain differs 
from wild type in a single allele: the three alleles 
are not allelomorphic of one another, their loci are 
in a chromosome segment about 0:2 Morgan in 
‘length’ and the order of these loci has been estab- 
lished. The evidence is as follows: (1) Crosses two 
by two of the strains gave recombinants not requiring 
biotin (‘prototrophs’). (2) The ‘prototrophs’ derive 
from crossing-over, as shown by the use of additional 
markers on the same chromosome (5, 7 and 15 Morgans 
away); recombination between the biotin loci is 
associated in the expected way with recombination 
for these other loci. The order and ‘distances’ of the 
three genes relative to one another and to the locus y 
(spore colour") are as follows : 
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Map of the chromosome region of Aspergillus nidulans 
including the three ‘bi’ loci. (Distances in Morgans) 


That a first deliberate search based on the above- 
mentioned working hypothesis should be successful 
is scarcely likely to be a matter of chance. This search 
is now being extended to three further series of 
mutants requiring other vitamin-like substances. 

J. A. Roper 

Department of Genetics, 

University, Glasgow, W.2. 

Oct. 31. 
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A New Design of Microsyringe Tip for 
the Instrumental Insemination of 
Queen Honey-bees 


In 1927, Watson! described the construction of a 
number of glass microsyringes which he had used for 
the instrumental insemination of queen honey-bees. 
The tips of these syringes were straight and the 
operator holds one of these syringes in line with the 
long axis of the queen when, introducing it into her 
vagina. This type of glass syringe was simplified and 
improved during the course of time both by Watson 
himself and also by Nolan* and others; but really 
satisfactory results were infrequently obtained at this 
stage. 

In 1944, Laidlaw* published the results of his 
investigation of the morphology of the genitalia of the 
queen honey-bee, as a result of which he recognized 
the importance of placing the syringe tip beyond a 
membranous structure known as the valve-fold, 
which normally closes the median oviduct, before 
introducing the semen. Mackensen and Roberts‘ 
afterwards developed the technique to the stage where 
it became possible to produce fertilized queens in 
numbers. This technique involves depression of the 
valve-fold of the queen with a probe which usually 
has a [~-shaped tip. The tip of the probe is introduced 
into the median oviduct and beyond the valve-fold, 
and the tip of the microsyringe is in turn introduced 
beyond the valve-fold while the probe is still in place. 
The probe is then removed without disturbing the 
syringe tip, 4nd the semen is injected. The tip of 
the type of syringe employed by Mackensen and 
Roberts‘ was straight and was first constructed of 
glass, later of the transparent plastic ‘Lucite’, and 
the syringe was fitted with a metal plunger working 
in the lumen of the tip itself. 

A year or two ago, a syringe in which the uptake 
and expulsion of the semen were controlled by the 
mechanical distortion of a rubber diaphragm situated 
in the body of the syringe was intrcduced by the 
American workers. 

It has for some time appeared to me that the 
technique as developed by Mackensen and Roberts 
could be greatly simplified by the use of an instru- 
ment which would serve both as a probe for depression 
of the valve-fold and as a syringe for introduction 
of the semen and which could be held in the hand, 
instead of in a clamp, throughout the operation. An 
experimental plunger-type syringe-probe of this kind 
with the last 4-5 mm. of the tip, which was made of 
polythene, bent round in one plane at an angle of 
about 55° to the longitudinal axis was constructed 
in 1949, and I have successfully inseminated several 
queens with it. The material from which the tip of 
this syringe was made was found, however, to be 
rather too flexible for this purpose and also difficult 
to polish satisfactorily. Furthermore, although intro- 
duction of the tip of this syringe beyond the valve- 
fold into the median oviduct of a queen was 
easily carried out without the use of a probe and 
with the syringe held in the hand throughout, it 
was found to be extremely difficult to hold the 
syringe steady in the hand while the plunger was 
operated and the semen injected. 

I explained the idea of a hook-type syringe-probe 
to several skilled instrument makers and one of them, 
Mr. R. Jarvis of Rowlands Castle, Hants, has recently 
succeeded in producing a syringe to which the new 
hooked-type of tip, made either of glass or ‘Perspex’, 
can be fitted and in which the uptake and expulsion 
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of the semen is effected by means of distortion of a 
rubber diaphragm and controlled by a foot pedal, 
thus leaving both hands free to hold and manipulate 
the syringe. Thanks to the kindness of Mr. Jarvis, 
I have now had an opportunity of using this syringe 
and have found that it greatly simplifies the process 
of insemination. Not only does it avoid the necessity 
of using a separate probe, but it is also more easily 
and quickly introduced into the queen than the older 
type of syringe with a straight tip. It also seems 
probable that the percentage of queens damaged 
during insemination will be reduced by the use of 
this syringe, details of the construction of which it 
is hoped Mr. Jarvis will publish shortly. 
C. G. BUTLER 
Bee Research Department, 
Rothamsted Experimental Station, 
Harpenden, Herts. 
July 21. 
t we, L. R., “Controlied Mating of Queenbees"’ (Hamilton, IIl., 


* Nolan, W. J.. “Bee Breeding”, U.S.D.A. Yearbook Separate No. 


1604 (1937). 

* Laidlaw, H. H., J. Morph., 74, 429 (1944). 

* Mackensen, O., and Roberts, W. C., “A Manual for the Artificial 
Insemination of Queenbees”, U.S.D.A. Bur. Ent. and Plant 
Quar. ET-250 (1948). 

* Roberts, W. C., J. Econ. Ent... 4 445 (1947) 


Breeding Female of the Pipefish 


Tue following notes on the breeding female of the 
pipefish Nerophis lumbriciformis (Pennant) may be 
of interest to zoologists. One in breeding dress 
was taken in the Laminaria zone early in April 
1946, at Mahee Island, Co. Down, Northern Ireland. 
It was in the company of several other females of 
normal appearance. 

The fish was a drab olive-green colour and possessed 
a large number of minute black spots arranged along 
the scutes of the tail. The animal had a slightly 
translucent appearance. The head showed the same 
pattern of dark lines as in the normal female. The 
snout was dark grey in colour. The dorsal and ventral 
surfaces of the body each bore a median longitudinal 
keel. Smitt! described the dorsal keel as smaller than 
the ventral. In the Mahee Island specimen the dorsal 
keel is the larger. Duncker* stated that the body of 
the female is laterally compressed but did not record 
the presence of keels. 

In the Mahee Island specimen the dorsal carina 
commenced behind the head and passed posteriorly 
as far as the region immediately in front of the dorsal 
fin. The ventral carina, which was only one-third 
of the depth of the dorsal, extended from behind the 
opercula almost to the vent. Examination of an 
X-ray plate failed to show any evidence of skeletal 
support of these structures. 

The breeding female is rare and has not been 
previously recorded in this locality. 

The specimen has been deposited in the British 
Museum (Natural History). I am indebted to Dr. 
E. Trewavas, of the Museum, for assistance in the 
identification of the fish. 

Ertc R. GuILer 

Department of Zoology, 

University of Tasmania. 

Hobart. 
May 17. 
* Smitt, F. A., “History of Scandinavian Fishes”, 2, 686 (1895). 


* Duncker, G., ““Die Tierwelt der Nord- und Ostsee’’, Lief. IV, Teil 
XII, g.19 (1926). 
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Properties of the Human Eye with respect 
to Linearly and Circularly 
Polarized Light 


Ir was discovered by Haidinger' in 1844 that the 
human eye can detect the direction of polarization 
of linearly polarized light. Looking at a white field 
through a nicol, one sees a yellow figure, which can 
be described as a figure 8 perpendicular to the plane 
containing the electrical vector (direction of polariza. 
tion). Though this phenomenon has been studied 
by several authors, no quantitative measurements 
have been made hitherto. An analysis of the 


phenomena observed with the arrangement shown 
in the accompanying figure elucidates the basic 
eye which give 


properties of the rise to the 


‘Haidinger brushes’. 
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The fields of the photometer are illuminated by 
the same wave-length, the directions of polarization 
being given by the lines. When a brightness match 
has been made, the directions of polarization are 
rotated through 90° without changing the intensities. 
This is achieved by rotating a half-wave plate of a 
double-refracting substance (mica) in front of the exit 
pupil through 45°. This rotation is found to disturb 
the brightness match. The lower field appears to be 
darker now than the upper field. Its brightness has 
to be corrected by a factor f in order to réstore the 
match. At the optimal wave-length of 460 my this 
factor was found to vary from 1-05 to 1-30 for ten 
observers. 

The following points were noted: (1) The phe- 
nomenon does not depend on the orientation (vertical, 
horizontal, etc.) of the test-field; (2) it disappears 
when the directions of polarization make an angle of 
45° with the boundary (angle between the directions 
of polarization of the two fields still 90°); (3) the 
spectral variation of f is identical with the absorption 
curve of the yellow pigment ; its deviation from the 
sensitivity curve of the blue-receptors exceeds the 
experimental errors. 

These measurements are easily explained by the 
assumption that the yellow pigment is dichroitic, like 
the well-known ‘Polaroid’ filters. Obviously the 
arrangement of the molecules is not quite at random ; 
but a small part (about 5 per cent) is arranged in 4 
radial symmetrical fashion (probably perpendicular 
to the radius vector), so that the component with a 
tangential direction of polarization is more strongly 
absorbed than the radial component. This agrees 
with Helmholtz’s* explanation of the ‘Haidinger 
brushes’. 

We carried out a similar experiment with circular!) 
polarized light. A quarter-wave plate in front of 
the exit pupil instead of the half-wave plate trans- 
forms the linearly polarized light into circularly 
polarized light. The sense of rotation is reversed 
by turning the quarter-wave plate through 90°. We 
found that this rotation disturbed the brightness 
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match also ; but this proved to depend on the orienta- 
tion of the test-field. 

It was possible to explain this part of the measure- 
ments by considering the optical anisotropy of the 
refracting media of the eye, by which the circularly 
polarized incident light is transformed again into 
linearly or elliptically polarized light. This anisotropy 
was discovered by Boehm‘. 

The measurements will be reported in more detail 
in Physica. 

HL. DE VRIES 

R. JIELoF 

A. Spoor 
Natuurkundig Laboratorium, 





Rijks-Universiteit, 
Groningen. 


July 19. 
' Haidinger, W., Ann. Phye., 68, 29 (1844) 
* Helmholtz, H. v., “Hidb. Physiol. Optik”, 570 (1896). 


* Boehm, G., Acta Ophthalm., 18, 109 (1940) 


Photoreduction of FeCl, in Alcohol 


[IN aqueous solutions containing ferric ions and 
chloride ions below molar concentration, FeCl*+ is 
the main species present! ; in ethyl alcohol, on the 
ther hand, above a 10° molar concentration of 
lithium chloride (LiCl) the ion FeCl,~ is practically 
the only complex occurring. We have shown by a 


spectrophotometric study of the system Fe(ClO,); +4 





4 


| 
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LiCl in alcohol in conjunction with conductometric 
titrations that in a concentration range of 10-1 M 
lithium chloride (the ferric perchlorate concentration 
being of the order of 10M) the anion complex 
FeCl, is quantitatively formed. The absorption 
spectrum of FeCl,~ is distinct from that of the lower 
ferric chloride, the ferric hydroxide and the ferric 
ethoxide compounds. FeCl,~ (as shown spectro- 
photometrically) occurs also in ether extracts of 
ferric chloride solutions in 6 M aqueous hydrochloric 
acid. In previous work** the occurrence of FeCl,~ 
has not been recognized, and as a result the experi- 
ments were wrongly interpreted. 

In an investigation of the photoreduction of this 
»omplex in alcohol, we used the mercury line 365 mu 
as light source and followed the reaction by determin- 
ing the absorption at right-angles of a parallel beam 
of light from a small tungsten lamp with a suitable 
filter, measuring the transmission by means of 4 


» photomultiplier tube (R.C.A. 931 A). In view of the 


i 


. 
» 


t 
j 
i 





experimental results we postulate the following 
mechanism : 

1. Photo-excitation and primary dark back- 
reaction : 

CH, CH, 
Av(k, 1) 
FeCl,- (H — CHOH) ————~ FeCl,?- (H+, ‘CHOH) 
kg 
(primary product = A). 
9 


2. Separation of the primary product : 
CH, CH, 

FeCl,?- (H+, ‘CHOH) —“* FeCl,- + H+ + ‘CHOH. 

3. Reduction of FeCl, by the free radical : 

H H 


| ' | 
CH,C- — OH + FeCl, 2+ CH,C = 0+ Ht + 


FeCl,?~. 
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4. Combination of free radicals : 
2CH,C‘-HOH _**, 
Stationary state kinetics based on the above scheme 


_ dA d{(CH, . CHOH] 
(assuming — Soelnigpecteins 
dt dt 


products. 


0, 0) lead to the 


following equation : 

be OVE 

ka+ks Wkykel Ni hathks 

[FeCl,—], V = volume, and y (net quan- 
d{FeCl,-] V i 

Ta ae Under 


2ks . 


where C 


tum yield) conditions 


when Vig kel 

k,cV V 
centrations of FeCl,— and low light intensities, the 

Qks 

la +k’ 
conditions and also with complete light absorption, 
the reaction will be of zero order; this is found to 
be the case. Calculation of the quantum yield from 
the zero-order photoreduction leads to a value of 


of 0-180. 


approaches zero, that is, at high con- 


above equation reduces to y = With these 


ka +1 $s 

FeCl,— and high light intensities on the other hand, 
k,ovv 
Vik kel 


will fall to oné half the value of that when reaction 3 


At very low concentrations of 


where approaches zero, the quantum yield 





is dominant. These conditions have never been 
: é ; 2k 
realized in practice. Having evaluated 7 as 
is tT &d 


the kinetic equation can be written as : 


—, TO a a0 (Ymax. — y) V 
2 Vk, kel 
k 


Thus a value of VE 





can be obtained by plotting 


2 
es Ymax. 


— > 


(Ymax. — y)V 
kal 


against the concentration of FeCl,~. The value of 


Vike 
20° C. 

An interesting aspect of this work arises in con- 
nexion with the reducing properties of the FeCl,?— 
complex. We have found that in alcoholic solutions 
it reduces thionine or methylene blue in the dark. 
On slight dilution with water the reaction is reversed 
and the colour of the thionine returns. The reduction 
of photo-activated thionine by ferrous ion and the 
dark back-reaction between ferric ion and leuco 
thionine were studied by Weiss* and Rabinowitch’. 
Our observations imply a shift in the oxidation- 
FeCl,— Fe*+ 
FeCl,2—- Fe?+ 
of at least 0-5 volt, the reversal of the reaction on the 
addition of water being due to the decomposition of 
the FeCl,?~ complex. Two further points which arise 
from the photoreduction of FeCl,— and the oxidation- 
FeCl,— 


was found to be 0-38 (mol./litre)“/? sec.-*/* at 


reduction potential of compared with 





reduction potential of are: (a) It is possible 





Feci,*- 
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to carry out a coupled photosensitized oxidation re- 
duction reaction. In the manner described above, the 
FeCl,— complex can be reduced to FeCl,?~ with the 
accompanying oxidation of the alcohol substrate ; the 
FeCl,?~ ion so formed will then react with thionine 
or methylene blue reforming the FeCl,~ and reducing 
the dye to the leuco form. Under suitable conditions 
the rate of photobleaching of the dyestuff is equiva- 
lent to the rate of formation of FeCl,?~ observed in a 
similar experiment in the absence of the dye. 

(6) By the photoreduction of FeCl,—, the complex 
FeCl,?~ can be prepared in situ under strict anaerobic 
conditions. From experiments in the absence of the 
dye one can calculate how much of the ferrous com- 
pound is produced under given conditions in a given 
time. When this is compared with the amount 
actually formed in the presence of thionine together 
with the amount of thionine bleached, then the 
equilibrium constant for the system 

2FeCl,*~ + thionine+ —— 2FeCl,— + thionine~ 
can be calculated. At 20°C. and 1-05 x 10°°M 
perchloric acid concentration, this equilibrium con- 
stant is found to be 2-3 x 10°. It is interesting to 
note that the change in the oxidation-reduction 
potential produced by this complexing is similar to 
that produced by cyanide complexing in aqueous 
solution. 

The influence of the oxidation-reduction potential 
in photochemical reactions is well illustrated in this 
system. A detailed account is in the course of 
preparation. 


G. J. BREALEY 
M. G. Evans 
N. Uni 


Department of Chemistry, 
University of Manchester, 
Manchester 13. 

July 19. 


* Rabinowitch and Stockmayer, J. Amer. Chem. Soc., 64, 335 (1942). 

* Prasad, M., and Sohoni, N. V., J. Ind. Chem. Soc., 8, 489 (1931); 
Chem. Abs., 28, 378 (1932). 

* Prasad, M., and Limaye, P. 8., J. Ind. Chem. Soc., 10, 91, 101 (1933) ; 

Chem 27, 3882 (1933). 

* Prasad, M., and Mohile B. V., Proc. Nat. Acad. Sci. India, 6, 261 
(1936); Chem. Abs., 31, 1298 (1937). 

* Prasad, M.. Mohile, B. V., and Nigudkar, K. D., J. Univ. Bombay, 
5, Pt. 2, 142 (1936); Chem. Abs., 31, 3790 (1937). 

* Weiss, J., Nature, 196, 794 (1935). 

* Rabinowitch, J. Chem. Phys., 8, 551 (1940). 


Accurate Determination of the Lattice 
of Beta-Titanium at 900° C. 


A UNIQUE and original method for determining 
the high-temperature lattice constant for the body- 
centred cubic form of titanium was devised by Burger 
and Jacobs'. Their method consisted of using a 
300-micron wire as a filament in a Lindemann-glass 
bulb, placing this bulb in the centre of a Debye- 
Scherrer camera and rotating the bulb while heating 
the titanium filament to about 900°C. The lattice 
constant arrived at by their original investigation 
was 3-32 A. 

In view of the increased purity of titanium avail- 
able and the improved methods of high-temperature 
X-ray analysis, we have determined the lattice con- 
stant at 900 + 5° C., with a high degree of precision, 
using Cohen’s* method of least squares. A 19-cm. 
(Unicam) high-temperature vacuum-type of camera 
was used in conjunction with a Leeds and Northrup 
potentiometer for accurate temperature measure- 
ments. The vacuum within the vacuum chamber 
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was 0-3 of a micron, allowing a minimum of oxide 
formation on the specimen at this elevated tempera. 
ture. 


Titanium used in this determination was supplied 
by the Remington Arms Corporation, and was re. 
ported to be 99-0 + per cent titanium, 0-3 per cent 
carbon, a few hundredths to a few tenths per cent 


each of oxygen, nitrogen and iron, and a trace of 
other elements. The nature of the alloying elements 
and impurities was such as to have little effect on 
the high-temperature modification, since their atvmic 
diameters would permit of interstitial solid solu. 
tions. Specimens were prepared by swaging down 
to 0-050 in. and were then annealed at 1,000° C. 
for 1 hr. The specimens were placed in cast iron 
chips and covered with a carbon plug during the 
annealing. Further reductions in size were achivved 
by grinding on a belt sander. 

Many attempts were made to obtain a satisfactory 


X-ray diffraction pattern of titanium using various 
types of radiation, and a titanium target itself was 
tried. Due to the large radius of the camera and the 


weakness of the titanium radiation, a satisfactory 
diffraction pattern was not obtained. The three 
following radiations were used with success : cobalt, 
iron and copper, with the last-named giving the best 
results of the three. 

Of the several radiations used, copper gave the 
highest Bragg angles (more than 60°) and therefore 
the most accurate data from the point of view of 
lattice determinations. Due to the structure factor 
of titanium, the X-ray reflexions were weak and 
the films were difficult to read. Exposures were for a 
duration of 4 hr. at 40 kVp. and 15 m.amp.; it 
was not deemed advisable to expose the specimens 
longer than this, since the background became 
denser and the diffraction lines did not increase in 
intensity proportionately. 

The data from the exposure using copper radiation 
were calculated by the method of least squares, and 
the lattice constant for beta-titanium, body-centred- 
cubic, at 900° C. + 5° was determined to be 3-3065, + 
0-00001 A., and the corresponding atomic diameter 
is 2-86 A. 

DaNIEL S. EPPELSHEIMER 
RoBert R. PENMAN 


Metallurgy Department, 
Missouri School of Mines and Metallurgy, 
Rolla, Missouri. 

July 21. 


* Burgers, W. G., and Jacobs, F. M., Z. Kristallographie, 94, 299 (196). 
* Cohen, M. U., Rev. Sci. Inatr., 6, 68 (1935). 


Quaternary Equilibria Data 


In solvent extraction processes involving four liquid 
components, the interpretation of quaternary equili- 
bria requires extensive data, the experimental ce- 
termination of which is frequently difficult and 
laborious. It has, however, been shown by Brancker, 
Hunter and Nash’? that the composition of quatern- 
ary phases can be calculated from a knowledge of tie 
lines in the corresponding ternary systems, and the 
geometry of a regular tetrahedron. 

In the accompanying diagram, the equilibria be- 
tween four liquid components, EZ, A, B, C, are 
schematically represented on a regular tetrahedron, 
where X'Y' and XY are ternary tie lines situated, 
respectively, on MN and FD. From any point S, on 
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AB, perpendiculars are drawn on the planes EAB, 
CAB, to cut the equilibrium curves, respectively, at 


7 and P. The triangle 7SP is constructed where 
TSP 60°, and SO measured on ST’. From O, a 
line is drawn at /SOV to cut 7'P at V, and OV is 
measured. This construction is repeated for a series 
of points S, 7, P, O, and corresponding lengths 
O,V,, O,V,..., measured on MNC, defines the 


quaternary equilibrium curve X'VY'. The points 
L and R are then located on MC and NC respectively, 
and the intersection of LR with X'VY' gives the 
quaternary phases K and Z. 

If the compositions of M and N are known, then, 
from these and the dimensions of the plane MNC, 
the weight percentages of E, A, B, C, present in 
K and Z, can be calculated. 

Pratt and Glover’, investigating the extraction 
of acetone E, and acetaldehyde C, from viny! acetate 
B, with water A, applied Hunter’s‘ method of cal- 
culating quaternary data, but reported deviations 
from the experimental values. Employing, however, 


Acetate layer 
(weight percentages) 


Vinyl 


(BE) Experi- 


Quaternary mental 


tie line (C) Calculated Water Acetone Acet- 
acetate aldehyde 

l E | 86-9 1-4 71 4-6 

Cc | 860 1-7 74 49 

2 E } 81°5 1*7 12-0 4°8 

Cc 81-2 1-8 11-9 5:1 

$ E 61°38 3-4 21°3 13°4 

Cc 61°7 3-8 21-2 13°3 

> E 65°58 2-8 12-3 19°1 

Cc 65-6 2-9 12°8 18-7 

6 E 83-2 1°7 6°5 8°5 

Cc 83-3 1°8 6-4 8°5 

7 E 82-1 1°8 9-6 6°5 

c | 82-0 1-9 9-8 6-3 

Water layer 

1 | E | 2 88-3 4-7 4-7 

| Cc | 2-6 88-0 4°5 49 

2 E 3-1 84-4 8-0 4°5 

Cc 30 84-0 8-2 48 

4 E 4-7 70-2 13-4 11°7 

Cc 4°8 70-3 «12-9 12-0 

5 E 4-0 72°8 7°4 15°8 

Cc | 3°5 73°1 77 15°7 

6 | B |} 28 83°8 41 9-3 

Cc 2-5 84-2 4-1 9-2 

7 E 2-7 85-0 74 49 

Cc 2°6 84°8 76 5-0 


| 
} 
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the simple construction outlined above, the agreement 
shown in the accompanying table has been found 
between experimental and calculated data. 

A. V. BRANCKER 







35 Kendal Street, 
London, W.2. 
June 10. 
' Brancker, A. V., Ph.D. thesis (Birmingham, 1939). 
* Brancker, A. V., Hunter, T. D., and Nash, A. W., J. Phys. Chem., 
44, 683 (1940); Indust. Eng. Chem., 38, 88 (1941). 
* Pratt, H. R. C., and Glover, 8. T., paper to Inst. Chem. Eng., N.W. 
Branch, April 6, 1946. 
* Hunter, T. G., Indust. Ena. Chem., 34, 968 (1942). 


“A Spectroscopic Determination of the Shift 
of the 3S Term in Hydrogen 


In a recent publication’, the resolution and 
measurement of the satellite 2S,,,-3P,,, in the fine 
structure of the first member of the Balmer series 
in heavy hydrogen was reported. The much weaker 
satellite 2P3,,-3S,,. has now been resolved by the 
use of a double Fabry-Perot etalon with appropriate 
spacers. The light source was a U-tube cooled in 
liquid hydrogen, similar to that described by Kuhn 
and Series'. The weak satellite was found to be at a 
distance 0-133 + 0-001 cm. from the peak of the 
complex (2P;,,-3D,,., 3Ds3,,), which is to be com- 
pared with the distance 0-141 cm.-' predicted by 
the Dirac theory, a figure which includes the small 
corrections explained in the earlier communication. 
Genera] arguments! indicate that the discrepancy is 
to be attributed to the position of the 3S term, which 
is therefore raised 0-008 + 0-002 cm.-! above the 
level predicted by the Dirac theory. 

The 3S term is thus shifted by an amount which 
appears to be rather less than the value 0-0104 cm.~! 
predicted by the radiation theory of Bethe and others?. 
A difference in the same sense has been found for 
the 3S term in ionized helium by Hirschberg and 
Mack* and by Kopfermann et al.*. On the other 
hand, Lamb and Skinner® have found the 2S term 
in ionized helium to be shifted more than the radia- 
tion theory predicts, and Lamb and Retherford* and 
Kuhn and Series! have found that the 2S term in 
hydrogen is slightly above its predicted position. 

The experimental details of the new measurement 
will be reported more fully elsewhere. I wish to 
acknowledge many helpful discussions with Dr. H. 
Kuhn. 

G. W. SERIEs 

Clarendon Laboratory, 

Oxford. 
July 24. 
' Kuhn, H., and Series, G. W., Proc. Roy. Soc., A, 202, 127 (1950). 
® ~~ 5 A., Brown, L. M., and Stehn, J. R., Phys. Rev., 77, 370 
* Hirschberg, J. G., and Mack, J. E., Phys. Rev., 77, 745 (1950). 
¢ a H., Kriiger, H., and Ohimann, H., Z. Phys., 126, 760 


* Lamb, W. E., and Skinner, M., Phys. Rev., 78, 539 (1950). 
* Lamb, W. E., and Retherford, R. C., Phys. Rev., 75, 1325 (1949). 


New Method of Forming Powder 
Striations 


I NoTICED, while experimenting with a vibrating 
Chladni plate, that striations had made their appear- 
ance on some sand which had inadvertently been 
spilled on the bench below. The plate, at the time, 
was supported horizontally on some rubber studs 
which left an air space of only a few millimetres 
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between it and the bench. That the striations were 
not caused by vibrations of the latter was easily 
proved by supporting the plate independently from 
above, and then producing the striations on a second 
stationary plate, or drawing board, which rested on 
a ‘Sorbo’ mat. 

The striations, shown in the accompanying illustra- 
tion, are typical of the sort of effect which can be 
produced by using a circular or square plate vibrating 
in the lowest mode in which the centre is antinodal. 
The scale of 4 cm. attached to the record shows that 
the order of separation between the striations is 3 mm. 
This, in different circumstances, can be varied from 
about 2 mm. to 8 mm. This happens also to be 
the approximate range over which the air space can 
be altered. The vibration frequency used in producing 
this record, using a square brass plate of dimensions 
20-3 cm. X 20-3 cm. x 0-48 cm., was 507 c./sec. At 
a lower frequency the distance between the striations 
was greater, which was also the case with wider air 
gaps. When the amount of sand or other graded 
powder is suitable, the particles align themselves, so 
that under magnification they present the appearance 
of a single threaded string of beads. 

It seems probable that the way the striations are 
formed is the same as for the Kundt striations. 
Andrade’, in the second of his well-known papers 
on the Kundt tube, has shown that the oscillatory 
motion of the air sets up vortex motions around 
individual particles which are the cause of the 
striations. It is significant that the distances between 
the striations produced, either by a Kundt tube or 
by a Chladni plate, are of the same order. The fact 
that they are very easily made using graded cork 
powder, so light that it disappears if blown upon, 
supports the conclusion that the mechanism depends 
upon vortex air motions rather than on any 
‘saltation”*, or bouncing, of the heavier and more 
elastic sand particles. 

Further investigations on this new and interesting 
phenomenon are now in progress. These, it is anti- 
cipated, will include putting obstacles of various 
shape and size in the path of the striations, a pro- 
cedure which is suggested by the appearance of the 
striations around the left hand of the rather large 
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four supporting rubber pads the positions of which 
are evident in the illustration. 
Mary D. WALLER 
5 Gloucester Gate, 
London, N.W.1. 
Aug. 14. 


* Andrade, Phil. Trans., 280, 413 (1932). 
* Bagnold, “The Physics of Blown Sands and Desert Dunes” (194) 


Thermodynamic Equilibrium 


IN a previous communication! under this heading, 
an error of sign occurred resulting from an imperfect 
analysis of the ways in which a physico-chemical] 
system in reversible equilibrium may do virtual work. 
In order to rectify this error and to clarify the subject 
generally, a more satisfactory discussion is here 
given. 

All the forces by which a system does work are 
internal forces in the sense that they are part of 
the system and not of its surroundings. They 
are, however, of two thermodynamically distinct 
kinds : 

(a) Externally operating forces (X,) which do work 
against the surroundings, resulting in a loss =X,.dz, 
of energy by the system to the surroundings; and 

(6) Internally operating forces (Xj). When these 
operate, particles within the system move to positions 
of lower potential energy, resulting in a loss /Xj;.dz; 
of potential energy in the fields of these forces. This 
energy, however, does not leave the system but is 
transformed into chemical energy, which is increased 
by the amount Xy.dn thereby for a closed system 

The general chemical condition of equilibrium 

Xy.dn = YXj.dz; 

therefore simply describes a state of balance such 
that for any possible virtual change of the system 
the work done against the chemical forces or the 
increase of chemical energy equals the work done by 
the internally operating forces and not against them 
as was previously stated in error. The general 
chemical condition of equilibrium may also be 
written Au = W, when considering gram-molecular 
changes, and here W; must also be interpreted as the 
work done by the internally operating forces. 

It may be helpful also to add a short explanation 
of the relation between Ay and AG7p, the change 
of Gibbs free energy at constant temperature and 
pressure. This is important because — AG7p may 
always be identified with the net (maximum) external 
work done by the system under atmospheric condi- 
tions. It follows that AGyp and Ap are equal when- 
ever the net external work is equal and opposite to 
W;. This is the case for the overall changes in many 
electrochemical cells when balanced against a potentio- 
meter, and also, of course, whenever W; and the net 
external work are both zero. However, in general, 
there is no simple relation between Ay and AG7rp. 
Thus, for example, there are many important prac- 
tical cases where AG7,p is equal to zero but where 
internally operating forces are present at boundaries 
or elsewhere with the result that Au does not vanish. 

G. A. ELLiott 
Chemistry Department, 
University of Western Australia, 
Nedlands, Western Australia. 
Oct. 15. 


* Nature, 165, 934 (1950). 
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Monday, December 4 


ROYAL GBOGRAPHICAL Society (at, 1 Kensington Gore, London, 

$.W.7), at 5 p.m.—-Mr. A. T. Grove : “Erosion and Population Prob- 
ems in the Eastern Provinces, Nigeria’. 

UNIVERSITY OF LONDON (at King’s ¢ ollege , Strand, London, W.C.2), 
a 5.50 pum.——Dr. Armando Cortesao: “The Contribution’ of the 
Portuguese to Scientific Navigation and Cartography’’.* 

ROYAL METEOROLOGICAL SocteTy (at the Royal Institution, 21 
ibemarle Street, London, W.1), at 6 p.m.—Sir Robert Watson-Watt, 
rR.S.: “‘Wireless in Weather Watching’. (Meeting open to Sixth 
form Students.) 

Noxtu-East Coast INSTITUTION OF ENGINEERS AND SHIPBUILDERS 
at the Literary and Philosophical Society, Newcastle-upon-Tyne) 
it 6.15 p.m.—Sir Harry Ricardo, F.R.S.: “The Sleeve-Valve Diesel 
Engine’’ (Andrew Laing Lecture). 

PHARMACEUTICAL Society (at 17 Bloomsbury Square, London, 
W.C.1), at 7.30 p.m.—Dr, J. Carmichael: “‘Veterinary Therapeutics”’. 


Tuesday, December 5 


CHADWICK PUBLIC LECTURE (at the Royal Society of Tropical 
Vedicine and Hygiene, 26 Portland Place, London, W.1), at 2.30 p.m. 
—Dr. Ronald Bradbury: ““The Modern House in 1850 and 1950—a 
Parallel] and a Contrast” (Bossom Gift Lecture).* 

ROYAL ANTHROPOLOGICAL INSTITUTE (at 21 Bedford Square, Lon- 
jon, W.C.1), at 5 p.m.—-Dr. T. T. Paterson: “‘A Kinship System in 
xotland”’. 

INSTITUTION OF CHEMICAL ENGINEERS (at the Geological Society, 
Burlington House, Piccadilly, London, W.1), at 5.30 p.m.—Mr. J. M. 
oulson and Mr. 5. H. Ellinger: “A Nomograph for the Calculation 
f Heat Transfer Coefficients for Convection without Change of 
Phase"’: Mr. H. R. C. Pratt: “The Application of Turbulent Flow 
Theory to Transfer Processes in Tubes containing Turbulence Pro- 
noters and Packings’’. 

MANCHESTER GEOGRAPHICAL Society (in the Geographical Hall, 
16 St. Mary’s Parsonage, Manchester), at 6.30 p.m.—Dr. T. Ifor Rees : 
“Glimpses of Bolivia and Peru’ 

SHEFFIELD METALLURGIC AL Soctery (at the Grand Hotel, Sheffield), 
at 7 p.m.—Mr. P. M. Cook: “Photo Elastic Stress Analysis”. 

TEXTILE INSTITUTE, YORKSHIRE SEcTION (joint meeting with the 
BRADFORD TEXTILE Society, at the Midland Hotel, Bradford), at 
7 p.m.—Mr, W.L. Thomas: “Production and Testing of Wool Tops 
from the Chemist’s Standpoint’’. 

SocIETY OF INSTRUMENT TECHNOLOGY, NORTH-WEST SECTION (at 
the College of Technology, Mancheste r), at 7.30 p.m.—Mr. R. 
Boundy and Mr. 8. G. Bergen: “An Electronic Process Controller” 


Wednesday, December 6 


PuysicaL Society, Cotour Group (at the E.L.M.A. Lighting 
Service Bureau, 2 Savoy Hill, London, W.C.2), at 3.30 p.m. —Mr. F 
Warburton: “Variations in Normal Colour Vision in relation ic 
Practical Colour Matching’. 

PuysicaL Society, LOW TEMPERATURE GROUP (at the Science 
Yuseum, Exhibition Road, London ,5 Ww .7), at 5 p.m.—Annual General 
Meeting; at 5.30 p.m.—Papers on “Low Te mperature Expansion 
Engines”’ 

Brivisn Museum (NaTURAL History) (in the Huxley Lecture 
Theatre, Imperial College of Science and Technology, Exhibition 
Road, London, 8.W.7), at 5.30 p.m.—Dr. R. M. Craig: “The Pleisto- 
ene Glaciation in Great Britain and its Effects” (Swiney Lectures).* 
Further Lectures on December 8, 11, 13, 15, 18, January 3, 5, 8, 10, 
2 and 15.) 

INSTITUTE OF PETROLEUM (at Manson House, 26 Portland Place, 
London, W.1), at 5.30 p.m.— “Spectroscopic. Panel of the I. P. Hydro- 
arbon Research Group : Symposium on “Absorption Spectroscopy 
n the Petroleum Industry” 

INSTITUTE OF RURAL Lire AT HOM” AND OVERSEAS (in Room 013, 
‘Sanctuary Buildings, Great Smith Street, London, 5.W.1), at 5.30 p.m. 

Mr. Fergus Wilson: “Some Aspects of Planning and Development 
amongst African Peasant Communities” 

INSTITUTION OF ELECTRICAL ENGINEERS, RADIO SECTION (at Savoy 
Place, Victoria Embankment, London W.C.2), at 5.30 p.m.—Mr. 
R. W. Douglas and Dr. E. G. James: “‘Crystal Diodes’; Mr. T. R. 
Scott: “Crystal Triodes’’s 

INSTITUTE OF WELDING, MANCHESTER AND DISTRICT BRANCH (in 
the Reynolds Hall, College of Technology, Manchester), at 7 p.m.— 
Mr. A. V. Houston: “Distortion in the Welding of Mild Steei’’. 

Society OF PUBLIC ANALYSTS AND OTHER ANALYTICAL CHEMISTS 
(joint meeting with the Foop Group of the Society oF CHEMICAL 
IypusTRY, at the Chemical soy, Burlington House ——: 
London, W.1), at 8.15 p.m.—Mr. H.C. 8. de Whalley, Mr. N. Albo 
and Dr. D. Gross : —_— of Paper Chromatographic Methods 
in the Sugar Industry” 


Thursday, December 7 


Society (at the Royal Geographical 
Society, 1 Kensington Gore, London, 8.W.7), at 5 p.m.—Symposium 
on “The Crystallisation of Metals, Rocks and I[ce”’. 

INSTITUTION OF ELECTRICAL ENGINEERS (at Savoy Place, Victoria 
Embankment, London, W.C.2), at 5.30 p.m.—Mr. A. C. H. Frost 
and Mr. W. Brittlebank: “The Control of Hydro-Electric Plant’. 

BRITISH INSTITUTION OF RADIO ENGINEERS, NORTH-W ESTERN 
SECTION (at the College of Technology, Manchester), at 6.45 p.m.- 
Mr. H. J. Leak: “High Fidelity Reproduction”. 
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BRITISH INSTITUTION OF RADIO ENGINEERS, SCOTTISH SECTION 
(at the Heriot Watt College, Edinburgh), at 6. 45 p.m.—Mr. D. Latham 
“Vacuum Engineering applied to Electronics”’. 


Friday, December 8 


OU AND COLOUR CHEMISTS’ ASSOCIATION, MANCHESTER SECTION 
(at the Engineers’ Club, Albert Square, Manchester), at 2 p.m.—Dr. 
R. R. ll: “Partition Chromatography’’. 

CHEMICAL SOCIETY, BIRMINGHAM SECTION (joint meeting with the 
UNIVERSITY CHEMICAL Society, in the Chemistry Department, The 
University, Edgbaston, Birmingham) at 4.30 p.m.—Prof. D. H. Hey : 
“Homolytic Aromatic Substitution”. 

ROYAL ASTRONOMICAL Society (at Burlington House, Piccadilly, 
London, W.1), at 4.30 p.m.—-Scientific Papers. 

CHEMICAL SOCIETY, NEWCASTLE AND DURHAM SECTION (in the 
Cc ——T — King’ s ( ollege, Newcastle-upon-Tyne), at 5 p.m. 

—Prof. H. J. Emeleus, F.R.5 “The Application of Halogen Fluorides 
in a Inorganic Chemistry” (Bedson Club Lecture). (All 
Fellows are invited.) 

CHEMICAL Soctety, HULL Section (joint meeting with UNIVERSITY 
COLLEGE SCIENTIFIC Society, in the Science Lecture Theatre, Univer- 
sity College, Hull), at 6 p.m.—Prof. John Read, F.R.S.: ‘‘Chemical 
Personalities a Century Ago’’. 

INSTITUTION OF ELECTRICAL ENGINEERS, EDUCATION DISCUSSION 
CIRCLE (at Savoy Place, Victoria Embankment, London, W.C.2), at 
6 p.m.—Discussion on “‘How Best to Introduce the abd inilio Use of 
the M.K.S. System to Students’’ (to be opened by Dr. F. T. Chapman). 

Society OF GLASS TECHNOLOGY, NORTH-West SgcTION (at the 
Gas Showrooms, Radiant House, St. Helens), at 6.30 p.m.—Dr. A. T. 
Green: “‘Refractories’’. 

INSTITUTE OF PHYSICS, MANCHESTER AND DISTRICT BRANCH (in 
the New Physics zhecere, The University, Fee, at 7 p.m.— 
Sir Charles Ellis, F.R.S.: ‘“The Structure ‘of Coal 

SOCIETY OF CHEMICAL INDUSTRY, Fine C HEMICALS Group (in the 
Chemistry Lecture Theatre, King’s ‘College, Strand, London, W.C.2), 
at 7 p.m.—Dr. W. J. Arrol: “The Preparation of Radio-active 
Materials in a High Degree of Purity”’ 

ROYAL INSTITUTION (at 21 Albemarle 
9 p.m.—Prof. E. N. da C. Andrade, F.R.S. : 


Friday, December 8—Saturday, December 9 


PuyrsicaL Society (in the Maxwell Lecture Theatre, Cavendish 
Laboratory, Cambridge).—Autumn Provincial Meeting. 


Friday, December 8 
At 5 p.m.—Dr. A. 


Street, c— 
"High V jacuum”’ 


Ww pol, at 


. Russell: Fifth Rutherford Lecture. 


Saturday, December 9 


BRITISH TRUST FOR ORNITHOLOGY (joint meeting with the Lincs. 
NATURALISTS UNION AND NATURALISTS TRUST, in the Technical 
College, Lincoln), at 2.15 p.m.—Mr. Bruce Campbell: “‘The Work 
of the British Trust for Ornithology”’. 


APPOINTMENTS VACANT 


APPLICATIONS are invited for the following appointments on or 
before the dates mentioned : 

EXPERIMENTAL OrFricer in the Agricultural Research Council 
organization concerned with insecticide and fungicide research and 
development problems—tThe Secretary, Inter-Departmental Insecticide 
Committee, 43 Draycott Place, London, 8.W.3 (December 9). 

HEAD (male) OF POULTRY DEPARTMENT at Loughry Agricultural 
College (for girls), Cookstown, Co. Tyrone—The Establishment Officer, 
Ministry of Agriculture, Stormont, Belfast (December 9). 

LECTURER IN MATHEMATICS—The Clerk to the Governors, South- 
East Essex Technical College and School of Art, Longbridge R Road, 
Dagenham, Essex (December 9). 

ASSISTANT LECTURER IN THE DEPARTMENT OF PHARMACEUTICS, 
and an ASSISTANT LECTURER IN THE DEPARTMENT OF PHARMACOGNOSY 
—The Secretary, School of Pharmacy (University of London), 17 
Bloomsbury Square, London, W.C.1 (December 10). 

ASSISTANT INSPECTOR (Forestry) in the Ministry of Agriculture— 
lang ome Civil Service Commission, Stormont, Belfast (Decem- 

r ll) 

BACTERIOLOGIST for work in biological laboratories, which will be 
mainly concerned with fundamental aspects of brewing microbiology 

-The Director, Brewing Industry Research Foundation, 40 Sackville 
Street, London, W.1 (December 11). 

GENERAL ASSISTANT ENGINEER (Mathematical Assistant) in the 
Electro-Technical Research Section at headquarters in London—The 
Director of Establishments, British Electricity Authority, British 
Electricity House, Great Portland Street, London, W.1, quoting 
Ref. AE.116 (December 11). 

ASSISTANT TO THE HEAD OF THE BIOLOGICAL AND AGRICULTURAL 
SgecTION of the Technical and Scientific Register—The Ministry of 
Labour and National Service, Technical and Scientific Register ~). 
York House, Kingsway, London, W.C.2 2, quoting No. G.296/50A 
(December 16). 

SENIOR LECTURER or LECTURER IN PHYSICS, and a LECTURER IN 
PHYSICAL GEOGRAPHY, at the University of the Gold Coast—The 
Secretary, Inter-University Council for Higher Education in the 
Colonies, 1 Gordon Square, London, W.C.1 (December 16). 

PRINCIPAL SCIENTIFIC OFFICERS (with first- or second-class honours 
Gugree in a science subject, engineering or mathematics) in the 

Intelligence Division of the Department of Scientific and Industrial 
wesearch—The Secretary, Civil Service Commission, Scientific Branch, 
Trinidad Houge, Old Burlington Street, London, 'W.1, quoting No. 
3377 (December 22). 
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HEAD OF THE APPLIED SCIENCE DEPARTMENT in the Wolver- 
hampton and Staffordshire Technical College—The Clerk to the 
Joint Education Committee, Education Offices, North Street, Wolver- 
hampton. 

HONOURS GRADUATE IN ENGINEERING with, if possible, some 
ponctnees experience in electronics, or PHYSICIST with some practical 

ouleie @ spectroscopy—The Director, British Electrical and Allied 
2 ga Research Association, 5 W: adsworth Road, Greenford, 
Middx. 

PHYSIOLOGIST at the M.R.C. S- and Working Efficiency U nit— 
Prof. W. B. Le Gros Clark, F.R.S., Department of Human Anatomy, 
University Museum, Oxford. 

SENIOR AGRICULTURAL ECONOMIST (with a degree in agriculture or 
economics, and considerable experience of investigational work)—The 
Registrar, Wye College, Wye, Ashford, Ken 


REPORTS and other PUBLICATIONS 
(not included in the thly Books Supplement 
Great Britain and Ireland 


British Coane. ot ~ me Year 1949-1950. Pp. vtix 
(London: British Council, 

Bulletin at the British v4 (Natural History). a 
Vol. 1, No. 2: Volcanic Rocks from the Cape Verde Islands. By 
Gerald M. Part -72. 108. Zoology, Vol. 1, No. 4: Notes on 
Asteroids in the Britian Museum ———— History), by D. oe 
John; Lernaeodiscus us nov. a 9 zocephalan 
of Porcellana from Egypt, by H. Bosc meee 4e. Pn ay 
Vol. 1, No.4: A ae Tithonian Ammonoid Fauna from Kurdistan. 
Northern Iraq. L. F. Spath. . 93-146+plates 6-10. 108. 
(London : Teliten useum (Natural History), 1950.) 199 

Philosophical Transactions of the Royal Society. Series A: Mathe- 
matical and Physical Sciences. No. 854, Vol. 242: The Propagation 
of Sound Pulse in the presence of a Semi-Infinite Open-ended Channel, 
l By W. Chester. . 527-556. 7s. 6d. No. 855, Vol. 242: The 
Theory of Axisymmetric Turbulence. By 5S. Chandrasekhar. Pp. 

4s. 6d. (London: Cambriége University Press, 1950.) [199 

National Institute of Economic and Social Research. Annual 
Report, 1949-50. Pp. 32. (London: National Institute of Economic 
and Social Research, 1950.) [199 

Air Ministry : Meteorok 





ical Office. Geophysical Memoirs No. 36 : 
Solar Radiation at Kew Observatory. By Dr. J. M. 5 
530a.) Pp. 37. 3e. Gd. net. Meteorological Reports No. 7 : 
Headwinds on some of the Principal Air Routes of the World. 
(London: H.M. Stationery 


[199 
Library Association. Pamphiet No. 1: Books and Reading for the 
Blind. By Robert 8S. Clark. Pp. ili+40 (12 plates.) 48.; 38. 6d. to 
members Pamphlet No. 2: The Regional Library Systems. By 
P. H. Sewell. Pp. tii +36. 38. ; 2s. 6d. to members. (London: Library 
Association, 1950.) 199 
Air Ministry : Meteorological Office. ¥ 5% Memoirs No. 85: 
Upper Winds over the World. By Dr. ©. P. Brooks, C. 8. Durst, 
N. Carruthers, D. Dewar and J. 5. Sawyer. (M.O. 499e.) Pp. fi+150. 
(London: H.M. Stationery Office, 1950.) 17s. 6d. net. (209 
Ministry of Fuel and Power. Benzole and Toluene from Coal Gas 
Report on Technical Work carried out between 1941 and 1945. Pp. 
74+23 Tables. (London: H.M. Stationery Office, 1950.) oe. Oe 
net. 20 
Philosophical Transactions of the Royal Society. Series B: Bio- 
logical Sciences. No. 616, Vol. 234: Some Quantitative Dental “- 
acteristics of the Chimpanzee, Gorilla and Orang-Outang. By E. 
Ashton and 8S. Zuckerman. Pp. 471-484. 5s. No. 617, Vol. S34: 
Some Quantitative Dental Characters of Fossil Anthropoids. aw 
E. H. Ashton and 8. —_- Ny Pp. 485-520. 9. (London: 
bridge University Press, 1959.) eo 19 
Question. (Published for the Present Question Conference.) Vo 
No. 1: People at Work. By Dr. J. H. O , H. Westmann, John a. 
Mack and Sir Wilfrid Garrett. Pp. 91. (London : Hammond, Ham- 
mond and Co., Ltd., 1950.) 2s. 6d. {209 


Other Countries 


World Health Organization. Technical Report Series No. af 
Joint OTHP/WHO i -Group on Bilharziasis in Africa; Re 
on the Pirst Session. 16. (Geneva: World Health Organi 
London: H.M. Stalton ey Office, 1950.) 9d.; 10 cents. (248 

Ochrona Przyrody. Rocznik 19. Pp. xii+212. (Krakéw: Passt- 
wowa Rada Ochrony Przyrody, 1950.) (248 

Conseil International des Unions Scientifiques: Union Géodésique 
et Géophysique Internationale, Association Seismologie. Publica- 
tions du Bureau Central Seismologique International, Série A: 
Travaux scientifiques, Fasc. 17, Communications prése ntées & la 
Conférence d’Oslo (Aoat 1948.) Pp. 254. (Toulouse : Edouard Privat 
et Cie., 1950.) [149 
Report of the Committee on the Protection of Building Timbers in 
South Africa against Termites, -boring Beetles and Fungi. 
Pp. xiv+218. (Pretoria: National Building Research —_—— 
1950.) 
Bericht fiber das Geobotanische phe es a ~ Rabel in Zarich 
fir das Jahr 1949. Von E. Riibel und W. Liidi. Pp. 117. ae: 
Geobotanische Forschungsinstitut Rdbel, "1950.) 

Indian Council of Agricultural Research. Miscellaneous Bulletin 

No. 69: Estate Farming in India; a yd in pues. t cultural 
Enterprises in India. Pp. iv +99+37 nager of 
Publications, 1948.) 2.4 rupees; 3s. {199 

East and Forestry Research Organisation. 

East African Agriculture 
2s. 6d. {199 


> 0. 
Equivalent 
(M.O. 
535b.) Office, 
1950.) 


Pp. i+19. Od. net. 


African Agriculture 
Annual Report, 1949. Pp. 44. ane: 
and Forestry Research Organisation, 1950.) 
Commonwealth Scientific and Tadustriel Research Organization. 
Bulletin No. 244: Wheat in a Victorian Bulk Depot. By F. Wilson. 
Pp. vi+47. (Melbourne: Government Printer, 1949.) [190 


NATURE 


1950 Vol. 166 


Queensland Institute of Medical Research. Fourth Annual Re 
Year ended 30th June , a 16. (Brisbane: Queensland 
= - Medical Research, ~% ( 

B.A.N.Z, Antarctic Dee Expedition, Pig Re; 
Series B (Zoology and Botany). ae , Part 10: Echinoidea. 
Mortensen. Pp. 287-310+ 4-9. ‘8s. Vol 6, Part 6: 
fera. By Walter J. Parr. . 233- —* lates 3-15. 408. (Adelaide: 
Barr Smith Library, The University, 1 50.) 

United Nations. 
Work of the Organization, 1 July 1949-30th June 1950. 
143. (Lake Success, N Y.: United Nations; London: 
tionery Office, 1950.) lle, 

The Fukui 1, + -- of June 28, 1948. Report of the § 
Committee for the Study of the Fukui Earthquake. Edited on 
Tsuya. . vii+197+6 plates. Researh 
Institute, 1950.) 

The Matriliocal Social Organisation of the Nagas of Assam: 
Study from the Sociological Point of View. By Dr. K. M. Ka 
Pp. iv+34. (Bombay: Popular 

Indian 4 Bulletin No. 147 : 
tors. By M. A 
of Publications, 1950.) 9 annas ; 10d. 

Instituto Brasiliero de Geogratia e Estatistica : Conselho Nacional 
de . Contribuicao ao Estudo do Clima do Rio Grande & 
Sul. Por Floriano Peixoto Machado. 


. vii+91. ‘wa de ia 
Instituto Brasiltero de fia e Esta stica, 1950 

ne of Illinois: Engineering Experiment Station. B 
No. 384: ipo Steams of various Types of Butt Welds cop. 
necting Steel P’ By Wilbur M. Wilson, William H. Munse oa 
I. Sterling Snyder. 2, 50 cents. Bulletin No. 385 : Mome nts in 
Two-Way Concrete Slabs. By Chester P. Siess and Nathan 

Newmark. Pp. 1?2. 60 cents. Bulletin No. 386: Studies of 
way Skew Slab-Bridges with Curbs, Part 2, Laboratory Res 
By Myron L. Gossard, Chester P. Siess, Nathan M. Newmark and 
Lawrence E. Goodman. Pp. 79. 45 cents. (Urbana, Ill.: Univ 
of Iiinois Engineering Ex —— Station, 1950.) (l 

University of Illinois : Sfotted Experiment Station. Circular 
No. 59: Input Impedance a Slot ie Antenna. By Charles 
A. Holt. Pp. 50. 40 cents. Circular 60: Lectures on Foundation 
Engineering. By A. E. Cummings. Pp. 142. 1 dollar. (Urbana, IL: 
eng of Illinois Engineering Experiment Station, is 

.) 
Bulletin of the Museum of Comparative — y at Harvard © 
Vol. 104 : _ The Ants of North .-¥ By W m Steel Creighton, 
_ Mass.: Harvard College, 1950.) [199 
mgd of India. Paleonto! I 
New Series, Vol. 22, Memoir No. 7: The Carboniferous and Permiap 
Faunas of South Iran and Iranian Baluchistan. By Dr. J. A. Dougias. 
Pp. vii+57+5 plates. (Delhi: Manager of Publications, 1950.) 04 
rupees; I4s. 

A. G. Series Geological Maps. Ry A. V. Agashe a B. rr 
Pp. ii+24 maps. (Poona: L. V Agashe, 582 tt Beth, 1 

rupees. 

Report of the King Institute of Preventive Medicine, Guindy, for 
the Period from ist April 1948 to 31st March 1949, by Dr. ¥. 
Venkatraman; and Report of the Government Analyst, 

K. V. Sundaram Ayyar. Pp. 90+4. (Madras: Government Pres, 


1950.) 1.12 rupees. 
United States De ent 4 Agriculture. Guide to the Lite 
. iv +135. (Philadelphia : 


on Col 
Free. 
Arging 32, 1949. Pp. -. 


December 2, 


Annual Report of the Secretary-General on 
Pp. xiv+ 
H.M. St. 


(Tokyo : uake 


its Agro-C limatic pre +m... in North pam we 3 

. 32. (Washington, D.C. : ‘American Institute of Grop a 
1950.) 

United States Department of the Interior: Geological Survey. 
Professional Paper 216: Structural of the Hawthorne - 
Tonopah Quadrangles, Nevada. By Henry G. Fe 
Muller. - v+55+15 “7 2 
Geology and Ore De 
Edwin B. Eckel, wi Sections by J. 
and others. . Pp. bong OL 79+29 Dlaies, "2.00 dollars: , Onn, 

7: Pegmatite Investigations in rado, Wyoming an 
. By John B Hanley, E. Wm. — and Lincola B. 

‘age. Pp. vi+125+17 plates. 1.50 dollars. (Washington, DL.: 

Government Priating Office, 1949-1950.) (209 


Catalogues “ 


Books on Naval History, Ships and Ship; 
Ship — —- etc., also T 
He a? Catalogue 706.) Pp. ioe ‘taien; 
TMC Technical Journal. Vol. 1, No. 2, September. Pp. 32. (London: 
Telephone Manufacturing Co., Ltd., 1950. 

Rohm nd Haas Reporter. Voi. 8, No. 2, April-May. Pp. 2. 
Vol. 8, No. 3, June-July. Pp. 22. (Philadelphia : Rohm and Haas 


Company, 1950.) 

Tinsley Single Unit Ink Recording Polarograph. Pp. 4. (London: 
Tinsley (Industrial Instruments), Tid. 1950.) 

Scheri ng Bridge Type D-98-A with "Wagner Earth Type D-0+-A. 
(Deistin -643-A.) Pp. 4. (Beckenham: Muirhead and Co., Li, 
1950.) 

Murphy Winter Women. Pp. 8. (Wheathampstead: Murphy 
Chemical Co., Ltd., 

Saab Sonics. No, 7. = September. Pp. 24. (Linképing: Saab 
Aircraft Co., 1950 Pp 


Let the Picture Ten the Story: Picture Projection by Aldis. 
24. (London: Neville Brown and Co., Ltd., 1950.) 
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